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Recently,  on  TV,  there  has  been  a  series 
of  ads  put  out  by  the  Cancer  and  Heart 
Associations  showing  how  children  learn 
from  their  parents  and  tend  to  imitate  their 
actions.  These  ads  all  end  with  the  question, 
"Do  you  smoke?".  Now,  I  am  not  going  to 
give  you  any  lectures  on  smoking,  since 
I  use  the  filthy  weed  myself.  I  merely  use 
this  to  illustrate  a  problem  we  have  in  ham 
radio. 

About  a  month  ago,  I  was  at  a  luncheon 
meeting  where  an  ARRL  Division  Director 
loudly  complained  about  the  terrible  oper- 
ating habits  of  the  newcomers  to  ham  ra- 
dio. He  droned  on  and  on  about  how  the 
newcomers  were  ruining  our  chances  for 
frequency  allocations  and  are  to  blame  for 
all  our  troubles  in  amateur  radio  today. 

I  can't  help  thinking  that  as  the  child 
learns  from  his  parents,  so  the  newcomer 
learns  from  the  old-timers.  Incidentally,  the 
definition  of  an  **01d  Timer"  is  anyone  who 
has  been  licensed  longer  than  you  have. 
It  is  the  obligation  of  each  ham  to  see  that 
his  operation  on  the  air  is  comteous,  legal, 
and  within  the  bounds  of  good  manners. 
This  is  not  too  difficult,  but  we  should  all 
remember  that  someone  new  wiU  be  learn- 
ing from  us. 

My  dictionary^  defines  the  word  **commu- 
nicate"  as:  An  exchange  of  ideas  by  speech, 
writing  or  signals.  Note  that  it  says  ideas. 
Listening  to  the  average  QSO  on  the  air, 
I  get  the  feeling  that  thwe  is  little  com- 
munication going  on.  There  is  an  exchange 
of  information  such  as  the  kind  of  rig,  the 
signal  report,  names,  addresses,  and  a  FB 
OM,  CUL  ends  the  contact. 

There  is  no  set  formula  for  getting  a 
QSO  going  on  an  exchange  of  ideas,  but 
we  should  try  to  toss  out  some  tidbit  to 
begin  a  stimulating  exchange-  Granted, 
there  are  some  who  are  not  interested  in 
communicating  and  nothing  you  wiU  say 
gain  more  than  "By  the  way,  what's  the  rig 
on  that  end".  However,  with  the  majority 
a  leading  question  like  'What  is  your  oc- 
cupation?" will  usually  draw  a  response  and 
wiU  be  countered  with  a  question  which 
will  give  you  something  to  go  on  and  there- 
by begins  a  communication. 


The  exchange  of  ideas  is  especially  re- 
warding in  a  QSO  with  a  station  from  an- 
other country.  Granted,  Rag-Chewing  with 
"rare**  DX  is  frowned  upon,  unfortunately, 
and  in  these  cases  all  you  can  hope  for 
is  an  exchange  of  information^  not  ideas. 
But  the  less  exotic  DX  is  usually  not  only 
willing,  but  eager  to  talk,  not  only  about 
rigs  and  antennas,  but  about  themselves 
and  their  families.  Tliey  will  answer  ques- 
tions you  may  have  about  their  way  of  life, 
and  furnish  the  opportunity  to  travel  while 
sitting  in  the  ham  shack.  The  most  reward- 
ing part  of  this  kind  of  communication  is 
the  friendships  which  often  develop  and 
grow  over  many  years.  Try  communicating 
once  in  a  while  and  your  enjoyment  of  ham 
radio  mav  increase. 

Having  spent  the  past  month  searching 
the  files  to  see  just  what  interested  articles 
are  available  for  future  issues,  I  would  like 
to  call  for  authors  to  produce.  For  the  past 
year,  there  has  been  a  lax  policy  about 
prompt  payment  of  authors.  I  was  shocked 
to  find  tliat  there  were  dozens  of  authors 
who*s  articles  had  been  accepted,  but  who 
had  not  been  paid  on  acceptance.  As  of 
now,  this  has  been  rectified  and  all  pay- 
ments are  current,  The^  will  remain  8o\  The 
payment  pohey  is  payment  on  acceptance. 
The  system  goes  like  this:  You  send  in  an 
article  for  our  consideration.  If,  in  my 
judgment,  it  is  suitable  for  73,  I  will  write 
you  a  letter  accepting  it  and  telling  you  how 
much  your  payment  will  be.  As  soon  as  you 
accept  my  offer  of  payment,  a  check  will 
be  sent  to  you  and  your  article  will  be 
processed  for  publication  as  qmckly  as  pos- 
sible. 

At  the  moment  we  need  VHF  articles. 
The  magazine  has  neglected  the  VHF  angle 
for  the  past  year  and  the  files  are  bare. 
Of  most  interest  would  be  construction  ar- 
ticles using  ICs,  No  conversions  or  modifi- 
cations of  commercial  gear,  please,  unless 
they  are  really  unusual  and  have  the  ap- 
proval of  the  manufacturer.  Commercial 
equipment  reviews  will  usually  be  rejected 
unless  you  are  well  known  to  us  and  have 
done  writing  for  us  before.  However,  if  you 
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never  say  die 

The  latest  issue  of  Intemdio,  the  Inter- 
national Telecommunications  Union  publica- 
tions^ has  some  sobering  words  for  amateurs. 
We  have  our  iimateur  radio  frequencies  not, 
as  so  many  amateurs  believe,  as  a  gift  from 
the  FCC,  but  as  the  result  of  the  ITU  agree- 
ment between  133  countries.  And  if  we  lose 
our  frequencies  they  will  not  be  lost  at 
Washington,  but  in  Geneva* 

Few  amateurs  in  the  U.S.  realize  just  how 
precarious  our  position  really  is.  Most  of 
those  133  ITU  member  cotmtries  are  on 
record  as  being  oflBcially  in  favor  of  cutting 
our  amateur  bands  and,  if  they  are  ever 
given  the  chance,  it  is  quite  likely  that  we 
will  come  out  of  the  conference  badly 
pruned. 

Time  is  on  our  side.  Technical  develop- 
ments will  eventually  relieve  the  pressure 
on  our  bands  as  other  services  change  over 
to  cables  and  satellite  commmii cations.  This 
may  be  in  the  near  future  here  in  our 
country,  but  it  is  still  further  off  than  most 
other  countries  can  see.  So,  in  the  mean- 
while, we  will  continue  to  exist  as  long  as 
a  new  ITU   conference  can  be  stalled  off. 

Amateur  radio  has  friends  in  high  places 
in  the  ITU  and  in  many  foreign  govern- 
ments. An  understanding  of  the  long  range 
benefits  of  amateur  radio  is  gradually  be- 
coming more  evident  in  many  countries. 
They  are  beginning  more  and  more  to  re- 
alize that  amateur  radio  is  much  more  than 
a  hobby  for  the  wealthy,  it  is  a  primaty 
training  ground  for  electronic  technicians 
and,  frequently,  one  amateur  station  can 
reach  more  of  a  listening  audience  than 
millions  of  dollars  spent  on  short  w^ave 
broadcasting. 

The  Interadio  editorial  says,  "There  is  one 
thing  going  on  in  the  amateur  world  today 
that  bids  fair  to  cancel  out  all  our  attempts 
to  popularize  and  publicize  amateur  radio 
with  the  world's  radio  Administrations. 
Some  amatemSj  on  DXpeditions,  have  been 
using  call  signs  that  they  themselves  in- 
vented for  the  purpose  and  which  are  reg- 
istered nowhere  officially.  To  quote  No.  735 
of,  the  Radio  Regulations,  Geneva,  1959— 
these  are  the  international  regulations  gov- 
erning  radiocommunications    of    all   Mnds- 


TTransmissions  without  identification  or  with 
fake  identification  are  prohibited/  Now 
that  is  clear  and  unambiguous,  and  that 
writ  runs  in  the  133  Administrations  of  the 
world  that  are  members  of  the  ITU.  We 
all  know  that  a  stiff  fight  is  ahead  for  us 
to  save  the  amateur  bands,  and  so  it  is  tlie 
height  of  folly  for  any  amateurs  to  be  so 
thoughtless  as  to  present  the  opponents  of 
amateur  radio  with  a  first-class^  legal,  and 
unanswerable  case  that  radio  amateurs  are 
using  theii'  bands  irresponsibly." 

The  **they"  in  this  case  seems  to  be  Don 
Miller  and  his  self-appointed  prefixes  such 
as  1S9,  1M4,  1G4,  etc.  These  prefixes  are 
absolutely  illegal  and  I  am  surprised  that 
the  FCC  has  not  taken  action  to  reprimand 
Miller  for  his  flagrant  breaking  of  inter- 
national law,  I  am  also  disappointed  in  the 
ARRL  for  giving  credit  for  some  of  the  op- 
erations using  these  illegal  call  signs.  It 
wouldn't  surprise  me  if  the  ARRL  were  to 
reconsider  their  earlier  hasty  decision  in  this 
manner  and  delete  DXCC  credits  accord- 
ingly. 

Perhaps  CQ  wiU  also  reconsider  their  de- 
cision to  champion  this  man  who  is  such  an 
intern ationa!  disgrace  to  amateur  radio.  Per- 
haps they  will  also  name  a  new  winner  for 
their  DX  contest,  which  Miller  supposedly 
won  from  Minerva  Reef  using  the  made 
up  1M4  call.  Those  of  you  who  enjoy  doing 
a  little  research  will  be  interested  in  com- 
paring the  Miller  pictures  and  description 
of  Minerva  Reef  with  the  book  Minerva  Beef 
by  Olaf  Ruhen  published  in  1964  by  little. 
Brown.  After  reading  the  book  one  wonders 
fust  what  Minerva  Reef  M0er  visited. 

Well,  enough  about  Miller,  I  think  he 
has  been  grounded  by  the  DX  fraternity. 
The  harm  that  he  has  done  is  incalculable. 
This  means  that  aU  of  us  are  going  to  have 
to  work  that  much  harder  if  we  are  going 
to  see  amateur  radio  through  the  hard  days 
ahead.  And  there  is  much  that  we  can  do.  ,  , 
every  one  of  us  can  help. 

While  not  many  of  us  are  in  the  position 
where  we  can  go  traveling  around  the  world 
talking  with  the  radio  Administrations  in 
the  foreign  countries,  selling  the  benefits 
of  amateur  radio  to  them,  we  are  in  a  pos- 
ition  to  get  on  the  air  and  see  that  amateur 
radio  puts  its  best  foot  forward  to  the 
world.  All  of  us  have  a  clear  responsibility 
to  keep  our  bands  as  clean  as  we  can.  When 
you  hear  someone  on  tlie  air  making  an 
ass  out  of  himself  you  should  delegate  your- 
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The  new  model  500C  is  the  latest  evolutionary  develop- 
ment of  a  basic  and  well  proven  design  philosophy.  From 
the  very  beginning,  with  the  introduction  in  1961  of  the 
first  single  band  SSB  Transceiver^  Swan  has  followed  a 
steady  course  of  improvement  by  evolution.  You  might 
think  that  we  would  finally  reach  the  point  of  leaving  well 
enough  alone,  but  with  some  18  licensed  hams  in  the 
engineering,  sales  and  production  departments  of  our 
organization,  it  just  isn't  possible.  Thus,  the  new  model 
500C,  with  greater  power  and  additional  features  for  even 
more  operator  enjoyment, 

RCA  recently  introduced  a  new  heavy  duty  "blast  rated" 
tetrode,  the  6LQ6*  With  a  pair  of  these  rugged  tubes  the 
final  amplifier  operates  with  increased  efficiency  and 
power  output  on  all  bands.  PEP  input  rating  of  the  500C  is 
conservatively  520  Watts,  Actually,  m  average  pair  of 
6LQ6's  reach  a  peak  input  of  over  570  Watts  before  flat* 
topping! 

Further  refinement  of  the  famous  Swan  VFO  results  in 
even  greater  mechanical  and  thermal  stability  and  more 
precise  dial  calibration.  Custom  made  planetary  drives,  ma- 
chined to  extremely  cfose  tolerance,  provide  velvet  smooth 
tuning. 

The  500C  retains  the  same  superior  selectivity,  of 
course,  that  we  have  been  offering.  The  filter  is  made 
specially  for  us  by  C-F  Networks,  and  it's  no  secret  that  it 
is  a  better  filter  than  is  being  offered  in  any  other  trans- 
ceiver today.  By  moving  the  LP.  to  5500  KC,  and  increas- 
ing the  number  of  tuned  circuits  in  the  receiver,  we  have 


achieved  substantial  improvement  in  image  and  spurious 
rejection.  These  improvements,  coupled  with  additional 
TVI  filtering,  result  in  what  we  believe  is  the  cleanest 
transceiver  on  the  market. 

For  the  CW  operator  the  500C  includes  a  bui!t-in  side- 
tone  monitor.  Also,  fay  installing  the  Swan  Vox  Accessory 
(model  VX-2 )  you  will  have  break-in  CW  operation.  Thus, 
the  model  VX-2  now  fulfills  a  dual  function,  both  auto- 
matic voice  control  and  break-in  CW  keying.  Grid  block 
keying  of  a  pure  CW  carrier  is  employed  with  off  set  trans- 
mit frequency. 

The  500C  embodies  the  Swan's  well  known  dedication 
to  craftsmanship,  performance  and  reliability,  with  a  serv- 
ice policy  second  to  none.  When  you  visit  your  Swan  dealer 
and  look  over  the  500C,  we  are  sure  that  you  will  d^cnA 
be  glad  we  couldn't  let  well  enough  alone/         ^yZU 

SWAN  350C  Our  improved  standard  model,  now  In  produc- 
tion, and  still  only  ....•..«.«...,..#.*/••*..«.  *|420 

ACCESSORIES 
MATCHIN6  AC  POWER  SUPPLY 

12  VOLT  DC  POWER  SUPPLY 

MODEL  410  FULL  COVERAGE  EXTERNAL  VFO $SS 

MODEL  22  DUAL  VFO  ADAPTOR |25 

MODEL  405X  CRYSTAL  CONTROLLED  MARS  OSCILLATOR  (45 

MODEL  VX-2  VOX  and  BREAK-IN  CW  UNIT $35 
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Narrow  Band  Frequency  Modulation 


Introduction 

The  NBF  Modulator  to  be  described  has 
been  designed  around  a  component  known 
as  a  Voltage  Variable  Capacitor  and  is  being 
sold  under  the  tradenames  of  Varicap  by 
TRW  Semiconductors  Inc,  and  Semicap  by 
the  International  Rectifier  Co.  The  writer 
has  found  no  appreciable  difference,  per- 
formance wise,  but  local  availability  has 
sometimes  dictated  choice. 

Electrically  they  are  diodes,  have  polarity, 
are  fairly  unaffected  by  heat,  aie  voltage 
sensitive  and  are  usually  reverse  biased  with 
a  low  dc  voltage  when  used  as  a  Narrow 
Band  Frequency  Modulator,  They  are  the 
simplest,  least  costly  frequency  modulating 
device  available  and  are  capable  of  pro- 
viding 100  percent  modulation  for  a  kilo- 
watt transmitter  at  full  CW  rating  at  a 
cost  of  less  than  $5.00  for  the  modulator  and 
a  stage  of  microphone  pre-amplification. 

Physically,  they  are  the  size  of  a  quarter 
watt  carbon  resistor  for  the  Varicap  and  a 
top  hat  rectifier  look  a-like  for  the  Semicap. 
In  spite  of  tlieir  small  size,  tliey  are  capable 
of  performing  functions  normally  requiring 
tubes  or  bulk>^  mechanical  equipment.  We 
have  in  mind  mechanical  sweep  mechanism, 
or  saturated  choke  inductors  such  as  are  used 
in  sweep  signal  generators  or  similar  instru- 
ments calling  for  frequency  modulation. 

Used  as  a  NBF  modulator,  the  Voltage 
Variable  Capacitor,  hereafter  referred  to  as 
V.V.C*,  will  change  capacity  with  application 
of  any  voltage  across  it's  terminals,  and  the 
resulting  change  wiU  be  nearly  linear  for  a 
comparatively  large  change- 


See  Fig.  3,  Since  the  V.V.C.  as  a  frequency 
modulator  becomes  part  of  tlie  oscillators 
tuned  circuity  any  fraction  of  audio  voltage 
across  it's  tenninals  will  cause  the  V-V.C, 
to  change  capacit\^  in  step  with  the  apphed, 
audio  voltage^  thereby  producing  almost  per- 
fect direct  frequency  modulation.  The  fre- 
quency change,  due  to  the  audio  voltage, 
appears  to  be  linear  over  a  fairly  wide  fre- 
quency deviation  from  resting  or  center  fre- 
quency. 
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Fig.   I,  Capacitor  microphone  frequency    modulator 


Fig,  2,   Basic  varicap  frequency  modulator. 

Frequency  modulating  systems: 

The  V.V.C,  as  a  modulator  is  possibly  the 
nearest  thing  to  the  classical  example  so  often 
described  in  textbot)ks;  wherein  the  tank  coil 
of  an  oscillator  is  shunted  with  a  capacitor 
microphone;  and  where  the  minute  capacity 
variations  of  the  microphone,  when  spolcen 
into,  add  to  or  subtract  from  the  total  static 
capacity  across  the  oscillator's  tank  coil  and 
in  this  manner  produces  Direct  frequency 
modulation.  A  seemingly  simple  idea  which 
never  did  work  out  well  in  practice.  One  of 
|he  main  reasons  was  of  course  the  required 
use  of  the  highly  special  and  costly  micro- 
phone^ since  no  other  microphone  available 
could  pro\^de  the  necessary  capacity  varia- 
tions. 

The  only  restriction  a  V.V.C.  imposes  upon 
an  oscilhitor  to  be  frequency  modulated,  is 
that  the  oscillator  is  not  of  the  extreme  sta- 
bility type-  Crystal  controlled  and  some  high 
C/L  type  of  oscillators  do  not  lend  them- 
selves very  readily  to  the  direct  type  of  fre- 
quency modulation.  Crystal  controlled  fre- 
quency modulated  transmittei*s  usually  em- 
ploy the  indirect  or  phase  modulation  method. 
in   which   modulation   is    introduced   into    a 


73  MAGAZINE 


LU 


? 


FM 

CENTER 
FR£Q 


OUTPUT  TO  AM  DETECTOft 


FREQUENCY 


Fig.  4-  Slope  detection. 

the  transmitter,  in  this  case,  is  set  at  a  lower 
level  than  normally  is  used,  in  order  to  match 
the  bandwidth  of  a  possibly  very  selective 
receiver.  If  all  conditions  are  right,  the  only 
inc^cation  a  receiving  station  may  experience, 
is  a  low  S  meter  reading  with  considerable 
audio. 

For  a  better  understanding  of  the  slope 
detection  method.  Fig.  4  and  the  following, 
should  be  helpful  Admittedly,  slope  detec- 
tion is  not  the  most  desiral^le  w^^y  to  receive 
an  FM  signal.  For  amateur  use  of  NBFM, 
where  the  total  bandwidth  is  usuallv  less 
than  5  kHz,  slope  detection  can,  and  will, 
produce  a  pretty  good  audio  signal  at  the 
receiver's  output-  For  the  ultimate  in  FM 
reception  and  to  do  full  justice  to  a  stOl 
very  fine  mode  of  communication^  with  it*s 
many  advantages  over  AM  and  even,  under 
certain  conditions,  the  SSB  mode  of  opera- 
tion, a  receiver  of  the  limiter-discriminator, 
hniiter-ratio  detector  or  quadrature  detector 
type  is  a  must.  In  spite  of  it's  seeming  short- 
comings, slope  detections  permits  the  owner 
of  an  AM  receiver  to  cop\  XBFM  signals  in 
pretty  good  style^  That  is  something  which 
could  not  he  done  with  the  same  receiver 
tning  to  copy  SSB  without  the  benefit  of 
a  product  detector  and /or  a  BFO. 

When  the  carrier  of  an  NBFM  signal  falls 
on  the  sloping  side  of  the  rf  response  curve 
(See  Fig.  4)  in  an  AM  receiver,  the  fre- 
quency  variations  of  the  FM  carrier  are  con- 
verted  into  equivalent  amplitude  variations. 
This  conversion  results  from  the  unequal  re- 
sponse above  and  below  the  carriers  center 
frequency  at  point  B  on  the  curve.  Conse- 
quently, \\^hen  the  incoming  signal  is  less 
than  center  frequency  at  point  A,  the  output 
voltage  is  at  it's  minimum  or  negative  value 
and  w  hen  the  signal  swings  to  point  C  on  the 
curve,  the  output  voltage  is  at  it's  maximum 
or  positive  value.  This  available  voltage  can 
be  fed  to  the  regular  AM  detector  where  the 
original  FM  audio  will  be  recovered.  The 
obvious  nonlineaiity  of  the  response  curve 


would  be  detrimental  to  wide  band  FM  re- 
ception using  the  slope  detection  method, 
since  the  most  linear  portion  of  the  response 
curve  has  a  limited  frequency  response,  \\"ith 
NBFM,  where  the  required  frequency  re- 
sponse is  limited  to  voice  frequencies  of  ap- 
proximately 3000  Hz  maximum,  the  undis- 
torted  output  voltage  available  can  provide 
a  fairl}^  good  audio  quality  from  an  NBFM 
signal. 

Finally^  if  tlie  NBFM  center  frequency  is 
permitted  to  fall  on  point  D  of  the  rf  curve, 
the  maximum  frequency  swings  would  fall 
between  points  C  and  E,  and,  because  of  the 
relative  flatness  of  the  curve^  there  would  be 
no  effective  output  signal.  Under  actual  re- 
ceiving conditions,  this  would  manifest  itself 
as  a  big  carrier  indication  on  the  S  meter 
with  practically  no  audio,  and  the  receiving 
station  would  report  the  NBFM  transmitters 
signal   in  these  terms. 

Those  wishing  to  take  full  advantage  of 
NBFM  operation,  are  handy  with  simple  tools 
and  are  famihar  \^ith  FM  circuitry,  won't  find 
it  too  difficult  to  add  a  smaR  ratio  detector 
or  quadrature  strip  to  their  present  receiver. 
Hints  and  circuits  can  be  found  in  the  ARRL 
handbook  in  the  chapter  on  specialized  com- 
munication systems.  To  the  readers  who  may 
question  the  effectiveness  of  slope  detection, 
it  can  be  stated  that  the  signal  strength  thus 
received  is  about  one  quarter  df  an  equivalent 
AM  signal.  It  should  be  remembered  how- 
ever, that  the  FM  signal  in  nearly  all  cases 
is  received  at  a  100  percent  modulation  levels 
especially  if  the  FM  signal  bandwidtfi  match- 
es the  receivers. 

Adding  the  NBF  modulator  to  the  VFO, 

Fig,  6  sho^vs  a  complete  and  practical 
NBFM— VFO  circuit,  which  incidently  hap- 
pens to  be  a  copy  of  the  writers  own  2  meter 
rig,  and  ihe  tube  version  in  Fig,  7  for  the  6 
meter  transmitter.  The  battery  operation  in 
Fig.  4  has  been  replaced  by  the  power  source 
circmtry  in  Fig,  5  after  giving  excellent  serv^- 
ice  for  over  two  years.  Where  desirable,  bat- 
tery operation  is  practical  and  economical, 
since  current  requirements  are  low  for  the 
ciicuit  in  Fig,  6, 

It  should  be  remembered  that^  when  in- 
stalling a  V.V.C,  the  nominal  capacity  of 
the  V.V.C.  (which  is  determined  by  the 
bias  voltage)  is  in  series  with  the  small 
couphng  capacitor  (3,3  pF  in  Fig.  2,)  and 
shunted  across  the  total  tuning  capacity  of 
tlie    oscillator.    The   result   is,    of   course,    a 
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stage  following  the  oscillator^  thereby  per- 
mitting the  transmitter  to  be  fully  modulated 
and  still  retain  the  stability  advantages  of 
costal  controL  Phase  modulation  is  not 
within  the  scope  of  this  article  and  was  men- 
tioned solely  for  the  benefit  of  those  who  may 
be  tempted  to  try  frequency  modulating  a 
crystal  controlled  oscillator  by  the  direct 
method. 


Cost  of  NBFM 

For  the  ''home  brewer"  with  a  limited 
budget,  NBFM  is  a  real  money  saver.  The 
cost  of  a  good  AM  modulator  for  a  kilowatt 
rig  could  be  prohibitive  for  a  fellow  with  a 
thin  pocketbook.  The  price  of  complete  NBF 
modulator  including  a  microphone  amplifier 
need  not  be  more  than  the  price  of  a  single 
medium  power  AM  modulator  tube.  Although 
very  low  in  cost,  the  NBF  modulator  has  the 
built-in  capability  to  produce  100  percent 
modulation  for  any  transmitter  from  1  to  a 
thousand  watts  and  at  full  CW  ratings  as 
previously  stated. 

The  total  space  required  for  the  NBF 
modulator  and  pre-amp  as  shown  in  Fig,  6 
is  less  tlian  a  matchbox  and  the  total  weight 
less  than  3  ounces  with  no  power  wasting  or 
heat  producing  components  in  its  circuitry. 
Amateurs  wth  outboard  VFO's  should  find 
it  particularly  easy  to  add  NBFM  operation 
to  theii*  transmitter,  without  having  to  give 
up  their  AM  mode,  by  installing  a  NBF 
modulator  and  pre-amp  in  the  VFO  and  by 
disabling  the  AM  modulator,  which  in  many 
cases  requires  only  to  switch  to  CW,  where 
this  provision  is  available.  To  acquaint  those 
readers  who  may  have  had  Httle  or  no 
experience  wdth  frequency  modulation  of  the 
direct  type,  a  basic  V.V.C,  circuit  is  shown 
in  Fig.  2.  The  oscillator  to  be  frequency 
modulated  may  be  of  any  standard  design  and 
the  V.V.C.  should  be  connected  to  the  os- 
cillator with  the  shortest  leads  possible.  The 
more  affluent  members  of  the  amateur  fra- 
ternity who  may  be  fortunate  enough  to  own 
a  P  &  Hj  or  similar,  compression  amplifier 
may^  with  a  few  minor  changes  recommended 
by  the  manufacturer  and  shown  in  his  in- 
struction sheet,  use  the  compression  amplifier 
instead  of  microphone  pre-ampliBer  shown 
in  either  Fig,  6  or  7,  With  the  recommended 
changes  the  P  &  H  will  deliver  sKghtly  more 
than  1  volt  of  audio  with  approximately  10 
to  15  mV,  input  which  is  more  than  needed 
to  produce  frequency  deviation  to  the  fuU 
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Fig.  3,  Frequency  variation  at  I  MHi  with  a  Pacific 
Semiconductor  V0I5E  voltage-variable  capacitor. 
Typical  capacity  (25°  C)   is  12  pF. 

legal  limit  at  the  transmitters  output  fre- 
quency at  6  meters •  The  compression  am- 
plifier is  simply  connected  between  the  micro- 
phone and  the  audio  input  terminal  of  the 
modulator,  best  shown  in  Fig.  2, 

Receiving  NBFM  signafs 

Receiving  NBFM  signals  should  pose  no 
great  problems,  since  almost  any  AM  re- 
ceiverj  with  the  possible  exception  of  the 
Heath  Sixer,  can  receive  NBFM  signals  using 
the  slope  detection  method,  which  requires 
nothing  more  than  a  slight  detiming  from 
the  NBFM  carriers  center  frequency.  The 
amount  of  detuning  required  depends  a 
great  deal  upon  the  rf  response  curve  of  the 
individual  receiver.  Audio  quahty  obtainable 
from  an  AM  receiver  using  the  slope  detec- 
tion method,  is  mainly  a  function  of  the  re- 
ceivers band\^idth  to  match  the  deviation 
width  of  the  NBFM  signal.  Receivers  with 
a  5  to  8  kHz  bandwidth  should  have  ab- 
solutely no  trouble  receiving  an  NBFM  sig- 
nal with  a  deviation  level  of  4  to  5  kHz,  The 
more  selective  receivers  with  a  2.1  to  4  kHz 
bandwidth  can  easily  be  accommodated  by 
reducing  the  deviation  width  at  the  trans- 
mitter. 

The  vmter  has  had  many  fine  QSOs  with 
stations  having  some  very  selective  receivers 
witli  bandwidths  around  the  2  kHz  mark  and 
has  had  some  very  good  audio  reports  at 
that.  In  some  cases  the  receiver's  owner  was 
not  even  aware  of  the  fact  that  he  was  listen- 
ing to  an  NBFM  sign  ah  This  however,  can 
happen  only  if  tlie  listeners  receiver  and 
transmitter  are  tuned  to  the  same  frequency. 
The  FM  transmitter  is  then  tuned  to  the 
listeners  frequency  and  finally  backed  off 
slightly  from  this  frequency,  which  is  reality 
is  nothing  more  than  slope  tuning  in  re- 
verse, and  is  done  at  the  transmitter  instead 
of  at  the  receiver.  Frequency  deviation  at 
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Fig.  5.  Atternat©  transistor  supply  and  bias  source 
for  Fig.  6, 

small  shift  in  the  VFO's  dial  calibration. 
With  \TO's  having  100  or  500  kHz  cali- 
bration points,  this  effect  will  be  negligible* 
Those  who  own  a  precision  calibrated  fre- 
quency meter  type  of  VFO,  can  easily  re- 
store the  original  dial  calibration  by  a  very 
small  internal  trimmer  adjustment,  or,  if  pro- 
vided, a  small  tuning  slug  adjustment  of  the 
VFO's  tank  coil. 

With  no  audio  exitation  from  the  micro- 
phone, the  NBFM  modified  VFO  will  deliver 
a  steady  rf  signaL  This  is  why  a  NBFM -VFO 
with  no  audio  input  can  still  be  used  as  the 
VFO  for  the  original  AM  mode.  Since  many 
of  the  popular  VFO's  for  the  six  meter  band 
operate  at  fundamental  frequencies  of  8  to 
9  MHz  and  are  using  the  transmitters  multi- 
plier stages,  with  a  multiplication  faction  of 
six  to  obtain  output  frequencies  of  50  to  54 
MHz,  the  actual  frequency  deviation  at  the 
VFO  s  fundamental  frequencies  is  very  small, 
percentage  wise.  To  be  more  specific;  the 
proper  deviation  for  NBFM  is  about  2000  Hz 
based  upon  an  upper  audio  frequency  limit 
of  3000  Hz  with  a  deviation  ratio  of  approxi- 
mately .7  at  the  output  frequency.  This  de- 
flection is  about  equal  to  100  percent  modula- 
tion on  voice  peaks,  and  since  the  accepted 
deviation  for  NBFM  is  2000  Hz,  the  required 
deviation  at  the  VFO's  fundamental  fre- 
quencies would  be  (taking  into  account  the 
transmitters  multiplication  factor  of  six)   ,  ,  , 


%  of  2000  Hz  or  roughly  333  Hz,  It  may  be 
interesting  to  know,  that  the  total  capacity 
change  required  to  cause  a  333  Hz  deviation 
is  less  than  1  pF,  and  it  takes  less  than  1  volt 
Df  audio  to  produce  this  frequency  swing. 

A  good  rule  to  remember  when  using  any 
V.V.C,  as  a  frequency  modulatoi;^  is  not  to 
exceed  the  V.V,C,  operating  voltage,  and  that 
for  proper  NBFM  opera tion^  the  bias  voltage 
for  the  V*V*C.  must  be  set  high  enough  to 
prevent  the  sum  of  all  voltages,  dc,  peak  rf, 
and  peak  audio,  from  driving  the  V,V,C; 
into  it's  forward  or  conducting  region. 

In  the  circuit  shown  in  Fig*  6^  tlie  output 
from  the  one  stage  of  audio  and  a  high 
impedance  microphone  is  more  than  enough 
to  fully  modulate  any  transmitter.  It  should 
have  become  clear  from  the  above  given 
figures  that  it  is  rather  easy  to  overdeviate  or 
nfiodulate  any  NBFM  transmitter,  A  word  of 
caution  to  tlie  home  brewer  who  may  be 
building  his  own  favorite  VFO.  A  carelessly 
built  VFO  can  actually  produce  frequency 
modulation  without  the  aid  of  an  V,V,C., 
but  it  will  be  of  the  incidental  or  illegal  kind, 
frowned  upon  by  the  powers  that  be.  The 
writer  has  copied  many  AM  stations  with  a 
strong  FM  content  on  their  carrier  and  can 
often  read  considerable  frequency  deviation 
of  the  AM  carrier  on  his  deviation  meter,  A 
clean  AM  signal  is  dead^  audio  wise,  on  it's 
center  frequency,  when  received  with  a 
properly  operating  FM  receiver. 

Before  leaving  the  NBFM— \TO  subject, 
the  writer  would  like  to  say,  that  he  is  fully 
aware  of  the  many  types  of  silicon  diodes 
available  on  the  surplus  market  which  may 
be  suitable  for  application  as  a  V.V.C*  How- 
ever, the  audio  requirements  of  these  surplus 
diodes  may  be  more  demanding  than  the 
simple,  single  stage  of  preamplification  showTi 
in  Fig.  6  and  7  can  provide,  thereby  oflF- 
setting,  quite  possibly,  the  price  advantage 
of  a  surplus  diode  of  unknown  performance. 
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Fig.  6.  Practical  8  MHz  direct  frequency-moduiafed  VFO  with  battery  operated  trdnslstor  pre-amplifier. 
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Conclusion 

Up  to  now,  the  writer  has  deliberately  re- 
frained from  making  any  direct  comparisons 
between  the  various  modes  of  communica- 
tions and  is  fully  aware  that  the  next  lines 
will  bring  forth  some  very  strong  disagree- 
ments, especially  from  the  SSB  addicts.  The 
writer,  having  been  around  FM  longer  than 
he  cares  to  remember,  believes  that;  CW  is 
more  eflBcient  than  either  AM,  FM  and  SSB 
and  that  SSB  is  more  efficient  than  AM  and 
that  FM  is  better  than  either  AM  or  SSB,  ,  •  . 
up  to  a  point.  The  definition  or  location  of 
this  point  is  not  too  difficult,  especially  on  6 
meters,  since  the  6  meter  band  has  not  been 
a  spectacular  DX  band,  skip  conditions  ex- 
cluded, and  ground  wave  reception,  even 
when  conditions  are  favorable,  do  not  ex- 
tend regularly  for  thousands  of  miles,  there- 
fore a  six  meter  NBFM  signal  can  fall  easily 
within  this  "point".  There  is  nothing  mysteri- 
ous about  this  pointy  it  is  simply  the  distance 
in  miles  from  the  NBFM  transmitter,  where 
the  signal  produces  the  "threshold  of  im- 
provement effect/'  or  in  plain  words,  where 
the  signal  is  strong  enough  to  provide  ade- 
quate limiting  in  the  FM  receiver.  At  this 
point,  FM  is  better  than  AM,  as  good  as 
SSB,  and  at  points  closer  to  the  transmitter, 
where  heavy  limiting  occurs  at  the  receiver, 
FM  comes  up  with  a  distinct  advantage  over 
either  AM  or  SSB.  There  are  several  ways  to 
substantiate  these  claims.  One  of  the  more 
easy  to  understand  is  the  S/N  vs.  Pathless  in 
dB  appUcation  where,  by  means  of  graphs, 
the  efficiency  of  either  mode  of  communica- 
tion can  be  readily  demonstrated. 

With  a  properly  operating  FM  system  of 
transmitter  and  receiver,  and  a  signal  within 
the  limiting  range  of  the  receiver,  there  are 
many  advantages  available  that  can  be  ob- 
tained vnth  either  the  AM  or  SSB  mode  of  op- 
eration. The  great  drawbacks  of  AM  (like 
random  noise,  ignition  noise  and  co-channel 


interference),  are  practically  absent  with 
the  NBFM  mode*  With  AM,  an  interfering 
signal  on  the  same  channel  may  require  an 
input  signal  to  20  to  35  dB  above  the  inter- 
fering signal  for  an  acceptable  S/N  ratio, 
while  the  FM  mode  requires  only  6  dB  or 
two  times  the  signal  strength  of  the  interfer- 
ing signal,  because  the  FM  receiver  responds 
to  frequency  variations  and  limits  amplitude 
variations  caused  by  noise  or  other  unwanted 
signals.  Again,  let  us  remind  the  reader  that 
the  described  advantages  are  not  obtaiiiable 
with  the  use  of  slope  detection. 

Unfortunately,  very  httle  information  on 
NBFM  has  appeared  in  print  recently,  at 
least  not  in  print  available  to  the  average 
amateur  and  many  of  the  younger  amateurs 
in  age  and  term  of  license  are,  in  the  writers 
opinion,  convinced  that  the  FM  mode  of 
operation  went  out  of  use  with  the  cats  whis- 
ker and  crystal  set  era.  Many  do  not  reaHze 
that  Governmental  Agencies,  Armed  Forces 
Services,  Business  Band  Operators  and  not  to 
forget  the  big  Commercial  Tropo  Scatter 
Stations,  where  reliability  is  a  prime  requisite; 
all  of  them  use  FM. 

Some  time  ago  the  writer  ran  across  an 
advertisement  of  a  prominent  manufacturer 
of  amateur  and  business  band  gear  who  had 
this  to  say  about  his  new  line  of  NBFM 
transceivers,  Quote,  **rugged,  with  capture 
effect  reception^  overcomes  interference,  im- 
munity to  ignition  noise"  and  here  comes  the 
punch  line  "'The  FM  mode  results  in  greater 
range  than  AM  units/'  Interesting,  ,  ,  .  when 
it  comes  from  an  outfit  that  lays  it's  cash  on 
the  line. 

The  readers  who  are  still  with  us,  even 
those  who  may  disagree  with  us,  may  find 
a  few  interesting  points  in  our  closing  lines. 
Amateurs,  for  example,  living  in  an  apart- 
ment house  in  greater  New  York  City,  operat- 
ing six  and  two  meter  AM  phone,  have,  at 
one    time    or    another,    had    their    share    of 


to 


73  MAGAZINE 


«'iri*.riV*. 


HEY!  HOW  ABOUT  THAT 


S.W.R.  BRIDGE 

•  MODEL  5WB-2 

•  READS   FORWARD   AND 

REFLECTED  POWER 
SIMULTANEOUSLY 

•  "easy  READ"  METERS 

•  USE  FOR  REFERENCE 

POWER   METER 

•  DUAL   tOO'MtCROAMP 

METER    MOVEMENTS 

•  LOW   INSERTION    LOSS 


SIZE-5"X2'X2 


*t 


4^13. UU 
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THE  BEST 

VALUE  WE 
HAVE 
EVER 

OFFEREDI 


MAY  BE  LEFT 

IN  LiNE,  UP 

TO  2000  WATTS, 


GOOD  THROUGH 
2  METERS 


SINCE  1933 


FAST  SERVICE 


Phone  CY  4-0464 


QUEMENT  ELECTRONICS 

1000  SOUTH  BASCOM  AVENUE  SAN  JOSE,  CALIFORNIA 

"Northern  Catifornia's  Most  Complete  Ham  Store"  951  28 
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"Indian"  warfare,  although  their  transmitter 
like  ours  was  perfectly  clean.  Demonstrating 
an  interference  free  TV  receiver  operating  in 
the  shado^v  of  the  transmitting  antenna  means 
absolutely  nothing  to  a  person  having  TVI 
and  who  does  not  v^^ant  to  be  helped.  Ex- 
planations, advice,  and  even  the  offer  of  a 
free  $4,00  high  pass  filter  makes  no  impres- 
sion , 

I  have  listened  to  many  six  meter  heroes 
shouting  their  battle  cry  of  "co-operate  but 
operate,"  With  few  exceptions  they  moved 
up  to  two  meters  or  wound  up  with  self  im- 
posed silent  hours  when  the  ^^Indian*"  pressure 
become  too  great.  We  are  lucky  to  hear  them 
working  the  midnight  shift  now-a-days. 

The  writer  and  a  gioup  of  fellow  amateurs 
decided  some  four  years  ago  to  avoid  all 
this  aggravation  on  six  meters  and  "switched 
ratlier  than  fight"  to  the  NBFM  mode  of 
operation  and  all  in  our  group  are  now  op- 
erating our  six  and  two  meter  rigs  any  day, 
any  hour  with  no  TVI  complaints  whatso- 
ever. Since  possibly  the  majority  of  TVI 
complaints  are  of  the  audio  rectification  type^ 
that's  where  they  copy  your  call  and  loca- 
tion, as  it  was  in  our  case,  switcliing  to  NBFM 
eliminated  all  further  complaints. 


It  is  true,  our  maximum  power  into  the 
antenna  is  only  40  watts.  It  is  likewise  true 
tliat  our  transmitting  antenna  sits  right  in 
the  middle  of  a  forest  of  TV  antennas  on  top 
of  a  six  story  building  housing  67  families. 
Some  of  our  fellow  amateurs  run  their  NBFM 
modified  Zeus  transmitters  at  180  with  no 
TVI  comx:»laints,  while  operating  the  same 
transmitter  on  AM  practically  causes  an  up- 
rising in  tlieir  immediate  neighbortood. 
While  FM  has  many  advantages,  it  can  not 
perform  miracles  and  in  the  case  where  TVI 
is  caused  by  the  transmitter's  carrier,  resulting 
in  a  severe  front-end  overload  at  the  TV 
receiver,  there  is  nothing  that  XBIM  can 
do  to  eliminate  this  condition,  at  least  not  at 
the  transmitter,  because  FM  like  AM  does 
have  a  carrier.  However,  where  modulation 
bars  on  the  TV  screen  and  audible  inter- 
ference are  the  complaints,  NBFM  will  re- 
solve these  complaints  J  almost  100  percent, 
in  practically  all  cases. 

We  would  like  to  conclude  wiih  the  follow- 
ing: if  going  NBFM  eliminates  or  at  least 
greatly  reduces  certain  t>^es  of  TVI^  then 
that  feature  alone  recommends  it*s  use^ 
especially^  if  in  doing  so,  peace  is  restored 
on  the  ""reservationr  .   .   .  WB2CPG 
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DUMMY  LOAD/ WATTMETERS 

An  effective  means  of  measur- 
ing and  peaking  RF  power  into 
a  dummy  load.  Four  calibrated 
scales  permit  accurate  readings 
of  RF  watts.  Protective  warn- 
ing light. 
MODEL  334A 
1000  watts, 

2  to  230  MHz  $135. 

MODEL  374 
1500  watts. 

2  to  30  MHz  $135. 


PROTAX^^  ANTENNA  SWITCHES 

Unique  coaxial  selector  switch- 
es   that   automatically    ground 
entire    antenna    system    when 
station  is  not  in  use.  Handle 
1000    watts;    complete     with 
hardware, 
MODEL  375    SP6T 
Rear  Axial  Connectors     $13.95 
MODEL  376    SP5T 
Side  Radial  Connectors    S12.50 

MODEL  380    SPOT 

RBar  Axial  Connectors     $12.45 


MOBILE  BANO-ADDER® 

Add  10,  15  and  20  meters  to 
any  standard  mohile  antenna 
with  40  or  75  meter  coil.  Pre- 
tuned  for  full  coverage  on  each 
band.  Will  carry  500  watts 
PEP  .  .  .  lightweight  and  in- 
stalls in  seconds. 
MODEL  370-3  $19.95 

AUTOMATCH    ANTENNA  .  $42.85 

Rugged  —  efficient,  (Mast,  stain- 
less steel  tip  and  75  meter  coil. 
Complete) 
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CODAX  KEYER 

Automatic  spacing  and  timing 
from  5  to  50  WPM  .  .  .  built- 
in  double-paddle  key  adjusts 
to  any  fist.  Solid  state  with 
sealed  *'Reed''  relay  . ,  .  keyed 
audio  output  at  microphone 
level  allows  use  of  VOX  circuit 
on  either  sideband.  Self- 
powered  ^^  operates  with  any 
rig. 

WODEL  361  ...  .  $92.50 
(Less  L35  volt  batteries) 

COAXIAL  FILTERS  (2  &  8  meters) 
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COUPLER/PHONE  PATCH 

The  ultimate  in  phone  patches 

providing    effortless,    positive 

VOX   operation.   Also   connects 

tape  recorder  for  both  fN  and 

OUT.  Availabfe  with  or  without 

built-in  Compreamp  which  may 

be  used  independent  of  patch, 

MODEL  3001 

(Without  Compreamp)      $53.00 

MODEL  3002 

(With  Compreamp)  $72.50 

Double-tuned,  resonant  cavity 
band-pass  filters  for  both  2 
and  6  meter  transmitters  and 
receivers.  Installed  in  52  ohm 
antenna  lines,  the  filter  as- 
sures an  outgoing  signal  free 
of  spurious  frequencies  that 
cause  interference  problems. 
High  level  out-of-band  signals 
are  reiected  ahead  of  the  re- 
ceiver front  end.  Needs  no 
tuning  ,  .  ,  insertion  loss  hefd 
to  1.5  db  maximum. 

Model  373-2  (2  meters)  S29.50 
Model  373-6  (G  meters)  $32.50 


COMPREAMP 

Add  definite  ''talk  power''  to 
your  signal  with  Compreamp! 
Self-powered  and  solid  state, 
it  is  easily  installed  in  the 
mike  tine  of  either  fixed  or 
mobile  station.  Great  for  the 
added  punch  when  QRM  and 
band  conditions  are  tough. 
MODEL  359     . .  $27.35 


ATTENUATOR 

Gives   stepped   attenuation  to 
225  MHz  from  0  to  61  DB  in 
1  DB  steps.  50  ohms. 
MODEL  3714 

(UHF  Connectors)  . 
MODEL  371-2 

(BNC  Connectors)    , 
MODEL  371-3 

(N  Connectors) 


$29.95 
$32.50 


$38.95 
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USE  THIS  CONVENIENT  ORDER  FORM 


Waters  Manufacturing,  Inc.,  is  a  member  of  Electronics  Industries  Association. 
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BAND 


ADDER 


TM 


Add  10,  15  & 

20  meters  to  your 
mobile  antenna! 


Mod.  370-3 
$19.95 


Try  it  for  30  days 

Your  money  back  if 
you're  not  satisfiedf 

Use  the  Band-Adder  30  days  in  your  mobile  operatron. 
If  it  doesn't  fulfiil  every  claim  we  make  and  satisfy 
you  completely  .  .  .  return  it  for  full  refund  of  the 
purchase  price!  Remember  —  Band-Adder  installs  in 
a  jiffy,  never  requires  adjustment  and  handles  500 
PEP  in  a  walk.  Great  for  marine  mobile,  toof  Don't 
miss  this  no-risk  opportunity.  Order  your  Band-Adder 
today! 

*Bind-Adder  installs  instantly  m  Watt n 
Auto-Match  #r  other  standard  antciiR^ 
tilployifif  3/1-24  coil  ttireadiiit. 


order  from  the 
exclusive  Waters 
Distributor 
nearest  your  QTH 

The  complete  Waters  line  is  always  in  stock 
at  all  of  these  exclusive  Waters  distributors. 


AMATEUR  ELECTRONIC  SUPPLY 

Milwaukee,  Wisconsin  53216 

AMRAD  SUPPLY,  Inc. 

San  Francisco,  California  94121 
Oakland,  California  94607 

ARROW  ELECTRONICS,  Inc. 

Farmingdale,  Long  Island,  N.Y.  11735 
Norwalk,  Connecticut  06850 
Totowa,  New  Jersey  07512 
Mineola,  New  York  11501 
New  York,  N.Y.  10007 

ELECTRONICS  CENTER.  Inc. 

Dallas,  Texas  75204 

ELECTRONICS  DISTRIBUTORS,  Inc. 

Wheaton,  Maryland  20902 

HARRISON  RADIO  CORPORATION 

Jamaica,  Long  Island,  N.Y.  11435 
New  York,  N.Y.  10007 
Farmingdale,  Long  Island,  N.Y.  11735 

HENRY  RADIO,  Inc. 

Butler,  Missouri  64730 
Anahiem,  California  92801 

Los  Angeles,  Calif.  90064 

STERLING  ELECTRONIC  SUPPLY 

New  Orleans,  Louisiana  70112 

WORLD  RADIO  LABS.  Ik. 

Council  Bluffs,  Iowa  51501 

PAYEHE  RADIO  Umited 

Montreal  3,  Canada 


This  order  form  may  be  sent  direct  to  the  factory  or  to  your  nearest  Waters  Distributor. 


WATERS  MANUFACTURING.  Inc.,  Wayland,  Mass.  01778 

Send Model  


Dept.  D 


Send  . 


..  Model 


each 
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Total  Order  (Mass.  Deliveries  Include  Tax)  Check/Money  Order  Enclosed $ 
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HaHey  Gabnelion  W6HEK 
I  (50  Polk  Ave. 
Sunnyvale,  California  94086 


Ttansmitfer  Keying— with  Transistors 


The  most  common  method  of  keying  a 
CW  transmilter  is  the  simple  operation  of 
opening  and  closing  the  cathode  return  cir- 
cuit (s)  of  one  or  more  stages  in  the  trans- 
mitter. This  mode  of  operation  is  effective, 
but  it  turns  out  to  be  uncomfortable,  if  not 
downright  dangerous,  due  to  the  high  dc 
voltage  which  appears  across  the  terminals 
of  the  key.  The  problem  is  often  solved  by 
the  use  of  a  keying  relay.  It  is  also  possible 
to  accomplish  cathode  keying  by  the  use  of 
a  transistor   (or  transistors)  • 

What  are  the  requirements  for  a  transistor 
to  do  this  switching  job?  Fiist,  it  should  be 
an  NPN  transistor  so  that  it  can  be  used 
with  the  positive  collector  voltage  that  ap- 
pears at  the  cathode  of  the  tube  circuit 
which  is  to  be  keyed.  Second,  it  should  be 
capable  of  withstanding  the  open-circuit 
cathode  voltage  from  collector  to  emitter 
(Veeo)  during  key-up  conditions.  And  tliird, 
it  should  be  capable  of  carrying  the  plate 
current  of  the  keyed  stage  continuously  dur- 
ing the  key  down  condition. 

In  the  early  days  of  transistors,  their  volt- 
age  ratings  w^ere  severely  limited,  and  it  was 
rare  (and  expensive)  to  find  one  with  a 
V«o  rating  above  100  volts.  More  recently, 
several  manufacturers  have  announced  units 
with  voltage  ratings  in  the  300  to  400  volt 
region.  These  same  transistors  will  handle 
currents  of  100  ma  or  more  and  have  collector 
dissipation  ratings  in  excess  of  1  watt.  The 
RCA  40264  has  a  V...  of  300  volts,  a  maxi- 
mum collector  cuirent  rating  of  100  mA  col- 
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40264 


Fig.    I,  The  simple  keying  circuit 


Fig.  2,  The  Darlington  circuit  further  reducei  bat- 
tery current  drain. 

lector  dissipation  of  1  watt  and  sells  for 
$1.21. 

During  key  down  conditions,  the  switch- 
ing transistor  will  be  operating  at  high  cur- 
rents, but  the  terminal  voltage  wiU  be  very 
low  so  that  the  collector  power  dissipation 
will  be  less  than  half  a  watt.  In  addition  to 
keeping  the  power  dissipation  low,  this  low 
collector  voltage  during  key  down  conditions 
minimizes  the  effect  on  the  bias  voltage  for 
the  keyed  stage  of  the  transmitter.  The  satura- 
tion voltage  under  these  operating  condi- 
tions should  be  less  than  5  volts. 

The  keying  circuit  turns  out  to  be  very 
simple  in  practice— Fig.  1*  The  bias  battery 
voltage  and  associated  resister  are  selected  to 
cause  the  keyer  transistor  to  draw  saturation 
current  under  kev  down  conditions.  Current 
drain  from  the  bias  batterv  can  be  further 
reduced  by  using  the  DarHngton  circuit 
shown  in  Fig.  2.  Both  tiansistors  in  the 
Darlington  circuit  must  be  capable  of  with- 
standing the  open  circuit  cathode  voltage  of 
the  transmitter.  In  checking  your  transmitter^ 
make  sure  that  you  \ise  a  high  impedance 
voltmeter  (preferably  a  VTVM)  when  meas- 
uring the  key  up  voltage. 

As  a  typical  example,  the  Seneca  trans- 
mitter shows  250  volts  across  the  open  key 
contacts,  and  it  draws  90  mA  w^hen  the  key 
is  closed-  An  RCA  40264  transistor  was 
used  in  the  keying  circuit  shown  in  Fig,  1* 
A   l/i  volt  battery  and  a  100  ohm  resister 
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Fig.  3.  Replacement  key  jack 
which  has  a  separate  pair  oi 
switch  contacts  which  close 
when  the  key  ptug  is  with- 
drawn. 


(A) 


(B) 


I 


I 


I 


draw  4  mA  at  the  base  of  the  transistor  and 
this  is  sufficient  to  drop  the  collector  voltage 
from  230  volts  (key  up)  to  3  volts  with  the 
key  closed.  The  same  transmitter  was  used 
in  the  circuit  of  Fig.  2  with  a  9  volt  transistor 
radio  battery  and  a  100,000  ohm  resister. 
For  these  conditions,  the  base  current  is  70 
microamps  and  the  collector  voltage  drops  to 
2  volts  with  the  key  dowoi.  Take  your  pick. 

A  transistor  keying  circuit  can  be  built 
into  the  transmitter  as  an  installed  modifica- 
tion. When  doing  this,  the  keying  jack 
should  be  replaced.  Most  keying  circuits  use 
a  jack  which  has  a  grounding  contact  to 
short  out  the  keyed  circuit  when  the  key 
plug  is  pulled  out.  This  type  of  jack,  Fig. 
3Aj  will  work  with  the  transistor  keyer,  but 
it  will  leave  the  battery  connected  and  draw- 
ing current  continuously.  It  is  recommended 
that  the  regular  key  jack  be  replaced  by  one 
which  has  a  separate  pair  of  switch  contacts 
that  close  when  the  key  plug  is  withdrawn. 
{Fig.  3B). 

As  an  alternative  to  modifying  the  trans- 
mitter,   the   transistor   keyer   circuit   can   be 


F!g*  4.  A  variation  of  circuits  shown  in  Figs.  I  and  2, 


built  into  the  key^  or  into  a  small  unit  which 
can  be  plugged  into  the  normal  key  jack  of 
the  transmitter,  TTie  key  can  then  be  plugged 
into  this  sub-assembly  to  key  the  transmitter. 
These  unit  arrangements  external  to  the 
transmitter  have  the  advantage  that  they  can 
be  used  with  other  transmitters  as  long  as 
the  voltage  and  current  ratings  of  the  keyer 
are  not  exceeded. 

The  circuits  shown  in  Fig,  1  and  2  are 
great,  if  the  cathode  voltage  does  not  go 
higher  than  the  voltage  rating  of  the  avail- 
able transistors.  The  circuit  of  Fig.  4  is  a 
variation  which  can  be  used  to  increase  the 
maximum  voltage  level  which  can  be  keyed. 
In  this  circuity  the  voltage  applied  to  the 
keyer  transistors  is  divided  across  the  series 
string  by  the  resistive  divider  in  the  collector 
circuit  A  similar  resistor  divider  is  con- 
nected in  the  base  circuit  to  bias  the  upper 
transistors  off  during  the  key  up  condition, 
The  supply  for  this  divider  should  be  the 
B+  for  the  keyed  stage  and  the  tap  voltages 
should  be  just  slightly  lower  than  the  cor- 
responding emitter  voltages.  TTie  resister  in 
series  with  each  base  should  be  set  to  limit  the 
base  current  to  the  level  required  for  satura- 
tion (about  3  to  5  niA)  when  the  key  is 
closed- 

Several  transistors  can  be  used  in  series 
to  kev  1000  volts  or  more.  There  would  be 
no  trick  in  keying  your  final  amplifier  with 
this  arrangement,  but  remember  that  the 
transistors  must  be  rated  to  carry  the  total 
key  down  current  of  the  keyed  stage. 

It  is  also  possible  to  combine  a  sidetone 
keying  monitor  with  a  transistor  to  key  the 
cathode  circuit  of  a  transmitter.  An  audio 
oscillator  may  be  keyed,  the  output  tone  recti- 
fied, and  the  resulting  dc  signal  used  to  pro- 
vide the  base  drive  for  a  keyer  transistor. 
Fig.  5.  This  circuit  also  lends  itself  to  use 
vdth  tape  recorded  signals.  The  recorded  in- 
formation  can  be  played  directly  into  the 
tone  rectifier  for  keying  the  transmitter. 
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CLEARANCE!! 

RECONDITIONED  HAM  GEAR 

RECEIVERS 

COLLINS 

R  388 

$375.00 

7BS*l 

349.00 

7SS-3 

479.M 

DRAKE 

2B  recvr 

$189.00 

2BQ 

27.00 

HALilCRAFTERS 

S-3B 

$  29.00 

SX85 

59.00 

SX  00 

130.00 

SX-lfl 

119.00     ! 

HAMMARIUND 

HO140 
H9I70 

5159.00 

179.00 

H9I70C 

IB9.00 

HiATH 

HR*iO 

%  59.00 

H  R-20 

89*00 

GR-&I 

59.00 

SR-64 

49.00 

NATrONAL 

NC  155  (NEW) 

$  99.00 

NC   183 

89.00 

NC   J83D 

129.00 

NC  270 

119.00 
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Fig.  5.  Keying    an    audio   oscillator  to   provide   drive 
for  a  keyer  transistor. 

One  caution  ^\itll  applying  transistorized 
transmitter  keying.  Make  sure  that  your 
transmitter  is  keyed  to  the  cathode  circuit* 
If  your  transmitter  has  blocked -grid  keying, 
the  keying  voltage  will  be  negative  and  you 
could  lose  a  transistor  in  a  huny  if  you  plug 
an  NPN  transistor  into  it.  If  you  want  to 
transistorize  the  keying  with  a  blocked-grid 
keyer  you  will  have  to  adapt  these  circuits 
to  the  use  of  PNP  transistors. 

If  your  transmitter  is  cathode  keyed ,  then 
here  is  your  cure  for  that  nippy  key  and  the 
sparking  contacts, 

,  . .  W6HEK 
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Howard    S,    Pyle    W70E 

3434— 74th  Ave..  S,  E* 

Mercer    Island,    Washing+on    98040 


Mini-Mitten  The  Ultimate  in  Miniatures! 


World's  smallest  HF  Transmitter? 


Well,  maybe  not  the  smallest  but  a  pretty 
darned  good  runner-up!  Now  that  we  ve  ap- 
parently succeeded  in  *mini-mizing'  every- 
thing else  from  automobiles  to  skirts  and 
now  to  electronic  components^  maybe  it's 
time  we  tossed  a  few  minis  together  into 
a  compact  *talk-box'.  The  "Mini-mitter*"  does 
just  that;  a  completely  self-contained  CW 
transmitter  with  integral  power  supply,  all 
housed  in  a  2''  x  2"  x  2?s"  minibox  .  .  .  much 
less  than  half  the  size  of  the  popular  walkie- 
talkie,  Andj  is  "Mini-mitter"  limited  to  a 
range  of  a  few  city  blocks?  Not  by  a  long 
shot;  her  debut  was  made  her  first  day  on 
the  air  by  chalking  up  a  300-mile  contact  in 
broad  daylight  with  a  readable  signal  re- 
ported! And  she's  been  behaving  just  as 
well  ever  since. 

Her  lieart'  is  an  OX  crystal  oscillator  re- 
cently introduced  by  the  International  Cry- 
stal Manufacturing  Company.  This  little 
gadget,  with  all  components  and  a  beautiful 
little  etched  circuit  board  only  IM  inches 
square,  is  sold  as  a  kit  for  a  mere  $2.35  post- 
paid! Everything  is  included;  transistor  and 
socket,  crystal  socket,  all  resistors  and  ca- 
pacitors and  the  specially-built  inductance. 
Mounting  screws,  spacers,  nuts  and  lock 
washers  ,  .  ,  they're  all  there!  All  it  takes 
to  get  on  the  air  is  the  20  to  30  minutes  to 


£=.:£;5aa>«j»c  ^u;^^^s}ix»^- 


TO    1/2  A.  ANT 
OR  ANT  TUNER 
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BOARD 
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®RF 
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GNO 
6ND 

®      ®  6-9V 


KEY 


I 
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Mini-Mi+fer  proudly  exposes   her  inrvcircis, 


Fig*   l»  External     connections     to     the     Internafiorial 
Crystal  OX   oscillator  for  operation   as  a   low-power 

transnnitter, 

put  it  together  plus  a  key,  a  6-  or  9-volt 
battery  and  a  crystal  of  whatever  frequency 
you  choose  between  3000  and  6000  kHz, 
Use  your  own  crystal,  or  preferably,  one  of 
Internationars  EX  crystals  around  which 
this  oscillator  was  designed— just  a  few  pen- 
nies more  from  your  pigg>^  bank.  If  you  use 
your  own  rock  you  may  have  to  whip  up  a 
little  adapter  if  your  crystal  pins  and  spac- 
ing vary  from  the  socket  provided;  this  is 
no  trick  however— ten  minutes  will  do  it. 

Aside  from  the  httle  oscillator  assembly, 
we  have  added  a  coax  connector  (use  a  pho- 
no plug  if  you  prefer),  key  jack  and  a  SPST 
toggle  switch.  This  latter  may  be  omitted  if 
you  like;  it  is  simply  connected  across  the  key 
and  serves  to  keep  the  circuit  oscillating 
should  you  want  both  hands  free  to  set  spot 
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DB — A  Curious  Animal 

One  of  the  most  talked  about,  and  least 
understood,  facts  of  radio,  is  that  of  dB  gain. 
Below  is  a  simple  table  of  dB  vs  Power  Gain 


Decibels 

— = — : ^ 

1 

2 

3 
4 

5 

7 

8 

9 

10 

rt 

12 

13 
14 
15 


Power  Gain 

r26 

K58 

1.99 

2.51 

3J6 

3.98 

5.0 1 

b3l 

7,94 
10.00 
r2.60 
15.80 
19,90 
25J0 
3L60 


Now  lets  say  that  you  have  an  antenna 
with  6  dB  gain,  and  by  increasing  the  size 
one  way  or  another,  you  eke  out  one  more 
dB.  By  looking  at  the  table,  you  have 
increased  from  3*98  to  5.01  power  gain 
which  figures  out  to  be  an  increase  of  26 
percent. 

Carrying  this  further,  if  you  raised  a  13 
dB  antenna  to  14  dB  gain,  you  would  in- 
crease 19.90  to  25.10,  or  26  percent  math- 
ematically. But  J  assuming  you  have  100  watts 
at  the  antenna,  increasing  from  6  to  7  dB 
would  raise  your  theoretical  antenna  power 
from  3.98  to  5.01  times  100  watts,  or  398 
watts  to  501  watts;  an  increase  of  103  watts. 

Now  lets  take  the  other  instance— w^e  have 
raised  the  powder  from  19.90  to  25.10  watts— 
or  an  equivalent  of  1990  watts  to  2510  watte. 
This  time  you  have  gained  520  watts.  Ob- 
viously while  the  103  watts  is  not  to  be 
taken  lightly,  it  is  obvious  that  when  you 
get  into  the  high  gain  antennas,  squeezing 
out  one  more  dB  is  a  very  much  worth  while 
thing. 

You  can  immediately  see  that  stacking  an 
antenna  with  a  gain  of  10  dB  you  would, 
as  they  say,  "double  the  power"  (or  from  the 
table  increase  it  L99  times).  This  would 
become  19.9  against  10.0.  You  have  increased 
your  100  watts  to  an  equavalent  of  199 
watts    (assuming  no  stacking  loss), 

A  stacked  antenna  certainly  is  cheaper  than 
doubling  tjour  transmitter  power. 

W.  Roberts  W9HOV 
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Now...  2000  Watts 


Full  Power/ Minimum  Size 

FOR  APARTMENTS  •  SUBURBAN  HOME! 

Marine  and  Porlibte  Operatifln 

PAckagBd  for  AFO  and  FPO  Shippf'ng 


Patented 


Bands 

5  1015-20  Meters 

Power  Rating 
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EL  Lenetfi 

ir 

Turn.  Radius 

7' 
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maximum  effi- 
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efficiency.  No 
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Needs  no  ground  plane  radlals.  Full  elecrical 
V2  wave  on  each  band.  Excellent  quality 
construction.  Mount  wilh  inexpensive 
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Power  Rating 
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ir 

SiRgle  Feed  Line       52  ohm 


■I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


SWR  at  Resonance     1.5  to  1.0  max. 
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Completely  seff  con+alned,  including  power  supply, 
the  "Mini-Mitter"  can  be  nestled  in  the  palm  of 
your    hand! 

frequency  on  your  receiver  for  example.  As 
this  is  an  untimed  circuit,  no  tuning  controk 
are  provided  or  required;  to  change  frequen- 
cies, simply  plug  in  the  appropriate  crystal 
and  you Ve  got  it  made  .  .  .  what  could  be 
simpler? 


RF  TERM  O- 


L/C  TO  RESONATE 
ON  SELECTED  BAND 


CANT 


O 

SERIES 


Fig.  2.  An  auxiliary  antenna  tuner  for  loading  the 
nnfni-mitter  into  a  random  length  wire.  The  L/C  ratio 
Is  selected   to  resonate  on  the  desired    band. 

With  only  milliwatts  output,  a  good  an- 
tenna is  a  must  if  you  hope  to  work  reason- 
able distances.  If  you  have  a  half-wave  di- 
pole  or  equivalent  frequency  conscious  an- 
tenna, simply  plug  the  coax  feeder  from  the 
antenna   into   the   connector   on    the   *'Mini- 


rmtter  .  •  .  no  trick  antenna  tuners  or 
gadgets  to  bleed  off  energy.  However,  if 
you  propose  to  use  the  little  rig  with  a  ran- 
dom length  wire  for  portable  operation,  for 
instance,  you  may  have  to  rig  up  a  'mini- 
tuner'  for  it.  This  too,  is  no  trick;  you  can 
get  a  suitable  coil  and  variable  capacitor  in 
a  matching  *Mini-box'  and  a  conventional 
L/C  circuit  A\ill  fill  the  bill  Should  you  want 
to  go  whole  hog,  add  a  DPDT  toggle  switch 
to  change  the  antenna  capacitor  to  ^series'  or 
^parallel'  as  desired.  Such  a  tuner  is  shown 
in  the  schematic  which^  together  with  the 
"Mini-mitter"  will  give  you  a  very  flexible 
antenna  choice.  Assembly  instructions  and 
schematic  for  the  oscillator  board  accom- 
pany the  kit  so  we  are  simply  showing  the 


The    only   external    connections   required    are    to    the 
antenna   and    key! 


Underside  of  the  printed  circuit  board  on  which  a 
components  were   installed   In  twenty  mmutesl 


connections  which  are  external  to  the  board. 
The  terminals  are  plainly  marked  as  shown. 

While  tills  little  oscillator  was  designed 
and  built  by  International  with  apparently 
no  thought  of  its  communication  capabiHties, 
but  more  as  a  test  oscillator,  it  occurred  to 
us  to  hook  it  to  a  sky  wire  on  a  hunch.  We 
were  dumbfounded!  Is  300  miles  on  40  me- 
ters with  1-2  watts  inputs  bad?  This,  with  a 
six  volt  battery;  in  the  final  assembly  we 
found  that  we  could  just  squeeze  in  an  RCA 
#VS323  9- volt  transistor  battery  (or  equiva- 
lent) which  raised  the  input  power  to  1.8 
watts. 

Drop  a  small  handful  of  nickels  and  dimes 
into  this  little  project  and  put  it  on  the 
air.  It  will  surprise  and  amaze  you  and  youTl 
have  no  end  of  fun! 

.  .  .  W70E 
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Frank  Jones  W6AJF 
850   Dortner  Avenue 
Sonoma,  California  95476 


Receiver  Front  End  Protection 


The  first  transistor  in  a  radio  receiver  is 
very  likely  to  take  too  much  overload  volt- 
age when  a  medium  or  high  powered  trans- 
mitter is  being  used.  Back-to-back  diodes 
connected  across  the  coaxial  input  jack  to 
the  receiver  or  converter  offer  considerable 
protection,  but  still  enough  signal  gets 
through  to  sometimes  cause  a  deterioration 
of  the  first  Iransistor  and  an  increase  of 
noise  figure.  Ordinary  INIOO  low  forward 
resistance  germanium  diodes  seem  to  be 
desirable  for  this  back- to-back  connection. 
This  type  has  very  low  shunt  capacitance 
and  can  be  used  up  through  432  MHz. 

One  quick  way  to  damage  a  ti'ansistor,  or 
even  a  tube  front  end^  is  to  use  antenna  and 
power  relay  switching  \\  ithout  a  timed  se- 
quence system.  If  the  power  relay  turns 
the  transmitter  on  before  the  antenna  relay 
transfers  the  antenna  to  the  transmitter,  this 
is  bad!  Even  worse,  if  the  antenna  relay 
switches  to  receive  at  the  same  time  as  the 
power  relay  turns  off,  arcing  wiE  occur  and 
the  receiver  gets  a  terrible  voltage  input 
surge. 

The  power  supplies  have  capacitors  and 
filter  chokes  which  tend  to  keep  some  volt- 
age on  the  transmitter  tubes  for  a  short 
period  after  the  ae  line  is  opened.  This 
produces  rf  output  and  an  arc  in  the  an- 
tenna relay  contacts  as  it  switches  from 
transmit  to  receive,  unless  this  relay  opera- 
tion is  delayed  a  fraction  of  a  second.  It  is 
also  better  to  have  the  reverse  take  place 
when  switching  to  transmit,  Tliis  procedure 
is  called  timed-sequence  relay  switching.  It 
can  be  accomplished  by  using  a  dc  supply 
for  the  relays  through  power  diodes  and  RC 
networks.  One  form  is  shown  in  Fig-  1, 
which  someone  developed  quite  a  few  years 
ago.  It  has  been  in  ser\ice  at  W6AJF/ 
AF6AJF  for  several  years,  dating  back  to 
6J6  rf  tube  failures  with  high  powered  144 
MHz  transmitters. 

From  time  to  time  a  check  is  made  on 


the  capacitance  of  the  electrolytic  capaci- 
tors because  the  values  show^l  in  Fig-  1  are 
near  the  minimum  permissible  for  good  pro- 
tection. The  10-watt  resistors  get  pretty 
warm  and  these  were  finally  mounted  out- 
board from  the  main  small  chassis  in  order 
to  not  affect  the  electrolytic  capacitors.  A 
recent  change  was  the  addition  of  a  double- 
pole  toggle  switch  S,  in  Fig-  1.  This  pemiits 
the  use  of  a  200  mA  field  antenna  relay 
which  had  superior  isolation  characteristics 
at  432  MHz.  Regular  '115V  ac"  relays 
usually  require  about  100  mA  at  50  volts 
from  a  dc  supply,  so  the  main  components 
were  chosen  for  these  types  of  power  and 
antenna  relays,  A  small  50  volt,  15  mA  relay 
was  added  to  the  circuit  years  ago  for  re- 
ceiver muting  purposes,  so  there  are  three 
main  branches  fed  from  the  120  volt  do 
supply  in  Fig-  1.  Each  branch  operates  in 
the  proper  sequence  due  to  the  power  di- 
odes^ resistors  and  capacitors  in  each  relay 
circuit. 

If  one  operates  in  the  VHF  or  UHF 
regions,  antenna  relay  feed-thru  can  be  a 
mafor  headache.  Some  types  of  coaxial  re- 
lays do  not  offer  enough  isolation  between 
the  contacts  as  the  frequency  goes  up.  A 
relav  that  is  satisfactory  at  7  or  14  MHz 
may  be  pretty  poor  at  144,  and  dreadful  at 
432  MHz.  An  old  relay  that  has  gotten  out 
of  proper  alignment  can  be  a  lethal  device 
for  a  transistor  receiver.  Even  some  new 
relays  are  not  suitable  for  VHF  service.  Any 
antenna  relay  should  have  more  than  60  dB 
of  attenuation  between  the  send  and  re- 
ceive positions.  If  a  person  operates  at  fuH 
legal  power,  the  antenna  relay  had  better 
be  of  the  70  to  80  dB  isolation  type  at  the 
frequency  of  operation.  Some  relays  have  a 
very  low  SWR  rating  into  the  UHF  regions 
but  lack  enough  isolation  attenuation  to 
protect  a  receiver.  The  poor  back -to-back 
diodes  in  the  receiver  front  are  then  taxed 
beyond  their  protective  capabilities  and  the 
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Fig,  L  Timed  sequence  relay  swifchmg  sysfem. 


front  end  transistor  may  develop  a  poor 
noise  figure.  Weak  signal  reception  then  be- 
comes a  thing  of  the  past  and  local  con- 
tacts are  all  that  are  left. 

At  least  five  coaxial  relays  are  in  service 
at  W6AJF  for  different  bands  of  operation 
up  thru  432  MHz.  The  writer  finally  got 
around  to  making  some  attenuation  tests 
since  some  of  these  relays  had  been  used 
for  10  to  15  years.  The  results  were  pretty 
horrifying  in  some  cases  and  a  program  of 
adjustment  and  relay  replacement  was  un- 
dertaken. 

The  method  of  relay  testing  was  to  con- 
nect a  signal  generator  to  the  "antenna" 
side  of  the  relay  and  a  50  ohm  termination 
to  the  "transmitter"  connector*  The  receiver 
was  connected  to  the  "receiver*  side.  The 
signal  generators  available  had  good  cali- 
brated attenuators  in  terms  of  microvolts 
from  1,  to  100,000,  Additional  20  dB  coaxial 
attenuators  (10  to  1  voltage  attenuation) 
were  available  for  checks  on  the  generator 
attenuator  accuracy  at  each  frequency-  The 
microvolt  reading  direct  thru  the  relay  into 
the  receiver  was  then  set  to  give  a  reference 
S-meter  reading,  such  as  2  microvolts  for  an 
S6  reading.  The  relay  was  then  energized  to 
the  **transmit"  position  and  the  signal  gen- 
erator output  increased  until  the  same  S6 
reading  was  obtained.  If  the  generator  read 
200  microvolts,  the  relay  has  40  dB  of  at- 
tenuation or  isolation.  2000  microvolts  would 
mean  60  dB  and  20,000  would  be  80  dB. 


The  accuracy  depends  upon  the  receiver  or 
converter  input  impedance  which  should 
be  50  ohms.  Since  most  receivers  have  a 
better  signal-to-noise  ratio  if  somewhat 
mismatched,  a  6  dB  pad  was  connected  in 
series  with  the  coax  lead  to  the  receiver 
front  end.  The  receiver  was  being  used  only 
as  a  sensitive  rf  voltmeter  with  no  caHbra- 
tion  being  necessary  except  for  a  constant 
S-meter  reading. 

If  Ej  is  the  direct  input  microvolt  reading 
and  Ea  is  tlie  second  reading  with  the  relay 
energized  to  the  transmit  position,  then 
dB  =  20  log  E2/E1.  If  the  signal  generator 
has  its  attenuator  calibrated  in  dB,  then  no 
slide  rule  work  is  needed,  only  the  subtrac- 
tion of  one  reading  from  the  other, 

Tests  were  made  on  a  number  of  relays 
over  the  range  of  from  28  to  432  MHz.  If 
the  relav  showed  at  least  60  dB  isolation  for 
the  band  it  was  operating  in,  and  the  trans- 
mitter power  input  was  normally  less  than 
500  watts,  it  was  left  in  service.  For  the  500 
to  1000  watt  transmitters,  no  relay  with  less 
than  70  dB  isolation  was  left  in  service. 

The  isolation  readings  obtained  at  first 
are  listed  below  for  432  MHz.  It  was  found 
that  the  Dow-key  relays  could  be  adjusted 
for  contact  spacing  by  loosening  the  lock 
nuts  on  the  transmitter  and  receiver  coax 
fittings  and  rotating  the  fittings  in  or  out  of 
the  relay  case.  These  adjustments  seemed  to 
he  very  critical,  since  too  large  a  gap  pre- 
vented   contact    and   too    small    a    gap    pre- 
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^  DAYTON  HAMVENTION 

FOR  INFORMATION,   WAP,  ACCOAAMODATIONS,  WRlli: 
DAYTON  HAMVEIStTlON,  BOX   4A,  DAYTON.  OHIO  45401 


vented  the  Dow  leaf  shield  inside  the  relay 
from  functioning  as  an  isolation  shield. 

Advance  relay  #1  =  28  dB 
Advance  relay  #2  =  43  dB 
Dow  relav  #1  =  55  dB 
Dow  relay  #2  =  31  dB 
Dow  relay  #3  =  26  dB 

Small  FEC  #CS300  (100  watt  relay)   = 
66  dB 

Transco  relay  (type  N  fittings)    —  75  dB 

The  two  Advance  relays  were  of  different 
types  and  were  not  suitable  for  432  MHz. 
They  were  retired  to  the  "dc''  bands  below 
30  MHz-  The  Dow-key  relays  were  care- 
fully adjusted  and  provided  75,  65  and  75 
dB  isolation  respectively  at  432  MHz.  This 
isolation  was  sufficient  at  432  MHz,  but  due 
to  the  UHF  fittings  versus  "N"  fittings,  the 
SWR  was  not  as  good  as  with  the  Transco 
relay.  The  latter  appeared  to  be  better  me- 
chanically and  not  subject  to  maladjustment- 
Next,  tests  were  made  at  otiier  frequencies 
with  some  of  the  results  listed  here; 


220  MHz 

Dow  #1  =  70  dB 
Dow  #2  =  66  dB 
Dow  #3  =  75  dB 

144  MHz 

Dow  #1  =  78  dB 
50  MHz 

Advance  #1  =  44  dB 

Advance  #2  =  71  dB 

28  MHz 

Advance  #1  =  60  dB 
432  MHz 

Large  old  radar  relay  with  type  N  fittings 
=  40  dB 

An  example  or  two  of  voltages  to  be  ex- 
pected with  60  dB  isolation  will  be  given. 
Take  a  high  powered  SSB  signal  of  2kW 
PEP  with  perhaps  1400  watts  peak  output. 
If  the  antenna  is  50  ohms  at  the  antenna  re- 
lay, E^  =  RP  =  50  X  1400  =  70,000. 
E  =  264  volts  at  the  relav  contacts.  There- 
fore,  264/1000  ^  0.264  volts  at  the  receiver 
contacts  for  60  dB  isolation;  264/3150  = 
0.084  volts  for  70  dB  isolation.  The  latter 
would  impose  no  strain  on  the  front  end  of 
the  receiver,  but  the  first  case  would  be 
marginal, 

A  100  watt  AM  signal  input  might  have 
a  200  watt  peak  output;  therefore,  from 
above,  50  x  200  -  10,000;  E  =  10000  = 
100  volts. 

100/1000  for  60  db  isolation  =  0.1  volt 
across  receiver  which  would  be  a  safe  value* 
With  other  than  1:1  SWR,  the  voltages 
could  be  higher  or  lower. 

The  back-to-back  diodes  are  mainly  for 
protection  in  case  of  large  static  discharges 
across  a  lightning  arrestor  from  a  nearby 
thunder  stoiTn,  These  diodes  on  the  receiver 
input  will  reduce  several  volts  of  rf  from 
%  to  %  volt,  thus  reducing  the  nmnl)er  of 
replacements  of  transistors  which  might  be 
inconvenient,  time  consuming^  and  expen- 
sive. A  good  antenna  relay,  with  lots  of  iso- 
lation bet\veen  transmit  and  receive,  is  the 
best  insurance  against  transmitter  overload- 
ing of  the  receiver.  Timed  sequence  relay 
switching  not  only  stops  antenna  relay 
arcing  and  point  wear,  but  eliminates  tre- 
mendous peak  voltages  from  getting  into 
the  receiver.  All  three  forms  of  protection 
should  be  used,  especially  with  transistor 
converters  or  receivers, 

,  .  ,  W6AJF 
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HAPPY  HAMMING! 

What  befler  way  to  'Ham  it  up',  than  to  go  all  out  for 
1968  and  get  that  'dream'  station? 

CONSIDER  THESE  LINES 

Collins —  everything  in  stock  and  our  deals  are  right  for 
the  customer.  KWM-2,  32S3,  75S3B,  30LI ,  5 1 6F2,  3  1 2B-4. 
3  I  2B5,  MM- 1 ,  MM-2,  etc.  Ready  to  sell,  ready  to  ship,  in 
^factory  sealed'  cartons. 

Swan  —  You  name  it — ^we  got  It.  New  models,  old  models, 
all  accessories. 


Drak 


full  line  now!  R4B,  T4X-B.  TR4.  AC4,  MS- 1 ,  SW4. 


W-4,  CC- 1 ,  also  SC6  &  SC2  converters. 


And- 


ain  —  Complete  amateur  line  in  stock  to  ship. 

—just  arrived:  The  new  Yaesu  Masen  FT  DX  400  Trans- 
ceiver. Also  FR  DX  400  Receiver,  FL  DX  400  Trans- 
mitter, and  FL2000  Linear  Amplifier. 


GRUnDIO 


Host    Versatile    All -Band    Portable- Fixed 
ever  built. 


-.-.  -  *  -  *  ■ 


i 


ifS? 


l-r^i^^'-i^? 


|)l|t??01?<f 


AMATEUR  TR5000 

>  Will  receive  SSB^CW-AM-FM-LW 
All  frequency  from  350  Kc  +o  30  Mc 

88  Mc  to  108  M€, 

Has  BFO — noise  linn  iter — adjustable  AVC 

2  speakers 

Tweeter  on-off  switch 

Conttnuotis  bass  control 

Continuous  treble  control 

Telescopic  SW  antenna — opens  to  57" 

Telescopic  FM  antenn» — opens  to  32" 

BanJ  spread  ham  bands 

Tuning  meter  &  battery  test  indicator 

ACF  on-off  switch 

SW  fine  tuner  knob 

Dual  drive  tuner  knob — engages  separately  for 
FM  and  multi-wave  scales 

Long  wave  tuner 

AM  tuner 

4  SW  tuning  ranges 

AC  and  battery  operation 


Alfred  G.  Roacti 


ELECTRONICS 


•   • 


limited 
quanttties 


S1S 


W4JUK         RESNO,   CALIFORNIA  93701 

Operated  by  Hams  for  Hams 


Shlpp&d  Pri 


C0ntfneiifrtil  U*S.A. 
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E.  R.  LamprecKt  W5NPD 
Rt.  3,  Box  207 
Victoria.  Texas  77901 


A  Regulated  DC  Voltage  Divider 

A   means   of  reducing   a    regulated   or   storage    battery 
source  of  voltage  while  maintaining  good   regulation. 


Many  of  the  integrated  circuit  units  on 
the  market  are   designed  for  3.6  or   6  volt 

operation.  Transistor  circuits  of  the  "old** 
type  are  generally  designed  around  some- 
what higher  voltages  and  therefore  existing 
supphes  often  do  not  go  down  to  the  IC 
voltages.  Current  requirenients  of  the  IC*s 
are  rather  high  and  variable  and  in  most 
cases  do  not  allow  the  use  of  dropping  re- 
sistors or  voltage  dividers,  A  J-K  flip-flop  IC 
will  draw  25  mA  or  so  and  if  you  want  to 
divide  by  ten,  you  use  four  of  these  at  around 
100  mA.  A  crystal  oscillator  and  buffer  plus 
a  Schmitt  trigger  to  drive  the  flip-flops  will 
raise  the  current  some  more.  So  it's  not  un- 
usual to  need  a  couple  of  hundred  milUamps 
at  3.6  V. 

The  unit  described  here  will  permit  the 
use  of  an  existing  regulated  and  filtered  sup- 
ply or  storage  battery  to  furnish  voltage  for 
these  units.  Furthermore,  it  can  supply  ad- 
ditional filtering  if  needed  by  adding  a  filter 
capacitor  where  it  does  lots  of  good. 

In  the  circuits  shown,  Rl  and  R2  con- 
stitute a  voltage  divider  across  an  already 
regulated  source.  If  they  are  chosen  so  that 
the  current  through  them  is  high  compared 
to  the  current  needs  of  the  base  of  the 
transistor^  then  variations  in  the  base  cur- 
rent will  cause  only  small  variations  in  the 
voltage  at  the  junction  of  the  resistors.  Thus 
this  voltage  can  be  used  as  a  reference  for 
the  standard  voltage  regulator  circuit  which 
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Fig.  2*  Circuif  u^ed  if  the  input  is  Irom  a  fixed  source 
such  as  a  storage  battery. 

describes  the  rest  of  the  circuit.  If  the  input 
voltage  is  from  a  variable  source,  the  output 
voltage  can  be  varied  by  the  existing  volt- 
age control.  If  the  input  is  from  a  fixed 
source,  such  as  a  storage  battery,  the  cir- 
cuit of  Fig,  2  can  be  used  and  R2  will 
vary  the  output  voltage,  Rl  in  this  case 
limits  the  voltage.  In  practice,  if  the  cur- 
rent through  Rl  and  R2  is  30  to  40  mA, 
and  the  maximum  base  current  of  the  tran- 
sistor about  2  mA,  then  adequate  regulation 
will  result.  The  transistor  can  be  any  audio 
output  PNP  device  of  two  watts  or  more  at 
40  volts  collector  to  base  rating  such  as  the 
2N257,  For  higher  voltage  drops  and  cur- 
rents which  result  in  more  transistor  dissi- 
pation, a  unit  such  as  the  2N441  or  2N442 
will  work  nicely  in  tlie  circuit*  The  tran- 
sistors should  have  adequate  heat-sinks  and 
resistors  of  good  quality  and  ratings  of  two 
watts  or  more  should  be  used  so  that  a 
breakdown  and  change  in  output  voltage 
will  not  damage  the   IC's. 

An  electrolytic  filter  capacitor  connected 
as  shown  will  increase  the  filtering  if  needed. 
The  more  capacity,  the  better  at  a  voltage 
rating  about  that  of  the  input  supply.  The 
efi:ect  of  capacity  at  this  point  is  amplified  by 
the  transistor  and  a  100  Mf  or  so  will  have 
the  effect  of  many  hundreds  of  j^f  across  the 
output, 

.  .  .  W5NPD 
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GALAXY  V  Mark  II 
GALAXY  AC-400  POWER  SUPPLY 
GALAXY  SC-35  SPEAKER  CONSOLE 
GALAXY  REMOTE  VFO 


CHECK 
THIS! 


DISCOUNT  PRICES  on  new  equipment 
.  in  factory-sealed  cartons. 

V    FULL  WARRANTY. 


TIME  PAYMENTS  -  No  i 
carrying  charges  If  paid  within 
.  A5  days. 

V    IMMEDIATE  DELIVERY! 

REGULAR 
$589.85 


or 


PRIC^ 


*i»eaAt  ^'^^ 


^-^Vsi 


PAYMENTS  OF  ONLY  $17  MONTHLY! 
DISCOUNT  PRICES  ON  ALL  TYPES  OF  AMATEUR  EQUIPMENT. 
WRITE  FOR  QUOTATION  BEFORE  YOU  PURCHASE. 


L  E  CTR  O  N 


TELEPHONE  POrter  2-8759  /    1320  19th  ST.   /   LUBBOCK,  TEXAS  79401 


Gay  E.  MiMus,  Jr.  W4NJF 
421   Saddle  Rock  Rd. 
Norfolk.  Virginia   23502 


The  QSL  Manager 


My  Postman  came  to  the  door  the  other 
day  to  ask  why  I  suddenly  became  so  popu- 
hxr  that  he  was  having  to  cany  an  extra 
load  addressed  to  me,  He  remembered  when 
I  impatiently  waited  for  him,  looking  for 
the  occasional  foreign  envelope  or  card* 
Now,  I  was  swamped  with  them— or  he  was. 
How  could  I  ixplain  to  him  that  I  had  taken 
on  the  QSL  chores  for  several  rare  DX  sta- 
tions? And  then  not  long  ago  I  was  asked 
on  the  air  what  advantage  did  a  QSL  manag- 
er offer  to  a  DX  station?  The  questioner  ap- 
parenth'  had  just  started  chasing  DX,  but 
I  could  frame  an  explanation  for  him  far  eas- 
ier  than  to  my  postman. 

A  QSL  manager  at  the  outset  gives  a  DX 
station  more  time  to  operate  by  reheving 
him  of  the  arduous  task  of  answering  hun- 
dreds of  QSLs.  A  QSL  manager  also  saves 
money  for  many  US  and  other  amateurs 
by  saving  them  expensive  airmail  charges 
connected  with  sending  a  card  or  envelope 
to,  and  getting  a  reply  from  some  spot  on 
the  globe  where  mail  may  be  delivered  only 
once  a  month.  It  also  speeds  up  delivery  of 
QSL  cards  to  those  who  impatiently  want 
them  for  certain  awards. 

The  job  of  a  QSL  manager— in  my  opinion 
and  not  that  of  very  many  other  people— is 
quite  interesting.  I  enfoy  handling  piles  of 
QSLs  for  the  same  reason  that  I  enjoy  trim- 
ming the  hedge  around  my  house,  although 
the  neighbors  think  I  am  "Nuts'\  Perhaps 
I  am.  I  said  it! 

I  can  always  say  that  I  took  up  QSL  man- 
agering  because  of  my  ultruistic  attitude:  I 
have  received  so  many  cards  from  various 
other  managers  that  I  believed  I  should  re- 
turn the  favor.  Maybe  that  is  true,  but  on  the 
other  hand  I  was  interested  in  learning  first 
hand  what  a  QSL  manager  received,  the 
different  comments  on  the  cards,  what  a  DX 
log  looked  like,  and  T  must  admit  it  does 
sound  good  to  hear  a  rare  DX  station  tell 
the  world  to  QSL  via  W4NJF*  Only  my  post* 
man   suffers. 


They  ask  how  do  you  get  started  in  this 
business?  Of  course,  the  first  thing  is  to  hook 
up  with  a  DX  station  and  make  arrange- 
ments with  him  either  by  mail  or  on  the  air. 
Usually  the  DX  station  is  one  to  whom  you 
speak  frequently  or  one  to  whom  you  have 
a  consistently  good  signal  so  that  you  can 
maiulain  a  regular  schedule  with  him.  He 
must  also  want  a  manager,  as  many  prefer 
to  QSL  personally.  It  is  also  advantageous  to 
have  a  working  contact  with  a  QSL  printer 
whereby  you  can  have  QSLs  printed  at  rea- 
sonable cost  and  within  a  short  time.  If  you 
have  to  wait  around  for  a  printer  to  pro- 
duce you  can  get  all  fouled  up.  Then  there 
are  financial  arrangements  to  complete.  If 
the  QSL  manager  is  going  to  do  all  the 
work  he  shouldn't  be  obliged  to  foot  the 
bill  as  well  DX  stations  realize  this  and 
make  elaborate  preparations  to  reimburse 
expenditures.  However,  it  is  difficult  to  ob- 
tain US  dollars  in  foreign  countries  and  it 
can  be  complicated. 

When  you  have  set  up  the  arrangements 
with  youj  DX  friend,  and  you  are  definitely 
engaged  as  QSL  manager,  you  can  drop  a 
postal  card  to  the  various  publications  which 
print  DX  information,  including  QST.  (Rod 
Newldrk),  CQ  (John  Attaway),  DX  Maga- 
zine (Gus  Browning),  and  any  others  you 
can  think  of-  However,  certain  of  the  week- 
1\^  bulletins  do  not  want  QSL  manager  in- 
formation and  I  have  been  informed  of  that 
in  no  uncertain  terms.  Hence  there  is  no 
need  wasting  postage  in  that  direction.  Nev- 
ertheless, when  your  man  gets  on  the  air, 
anybody  interested  will  hear  him  announce 
your  call  as  his  manager.  You'll  get  no  better 
publicity, 

There  is  one  item  which  is  rather  impor- 
tant in  making  the  announcement  of  your 
appointment.  Be  certain  to  state  the  date 
on  which  your  tenure  commences,  the  date 
after  which  you  will  accept  cards.  If  you 
do  not  do  so,  vou  wall  receive  a  bundle  of 
mail  for  past  QSOs  for  which  you  will  have 
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no  logs.  If  it  has  been  cleared  with  your 
principle  it  wiU  also  be  essential  for  you 
to  include  in  your  announcements  that  every 
card  must  be  accompanied  by  a  self-ad- 
dressed stamped  envelope  (sase)  or  Inter- 
national Reply  Coupons  (IRC)  as  this  ven- 
ture is  not  a  philanthropic  one.  Many  uni- 
formed amateurs,  used  to  exchanging  cards 
with  US  stations  only,  merely  send  you  a  card 
asking  for  one  in  return.  Naturally,  the  QSL 
manager  does  not  have  funds  to  reply  to  all 
comers  when  the  tally  can  amount  to  thou- 
i^ands  of  QSLs.  So,  be  specific  if  your  DX 
friend  directs  you  to  answer  only  cards 
with  proper  return  postage.  Of  comse^  if  he 
wants  to  do  otherwise  and  will  reimburse  you, 
then  that  is  a  different  question. 

Once  your  call  is  promulgated  it  is  not 
long  before  the  postman  arrives  laden  with 
correspondence-  At  this  stage  all  you  can 
do  is  to  arrange  the  cards  in  their  return 
envelopes  in  date/ time  order  as  you  patient- 
ly await  the  logs.  I  have  been  successful 
in  circumventing  this  waiting,  knowing  that 
many  DXers  are  impatient  for  their  cards. 
I  QSO  my  DX  stations  and  confirm  their 
cards  over  the  air  one  by  one.  I  also,  when 
I  lia\'e  time  enough,  and  can  hear  him,  moni- 
tor his  QSOs  and  log  them  myself.  This  saves 
time  and  prevents  a  large  stack  of  cards 
from  accumulating. 

Finally  along  come  his  logs*  Then  I  sug- 
gest that  you  obtain  a  large  mailing  manila 
envelope  (11?^"  X  8"%)  in  which  to  store 
them  and  the  cards  awaiting  reply, 

Mark  the  envelope  plainly  on  the  flap  with 
a  red  marker  pencil,  (This  way  you  can  see 
it  from  top  as  well  as  sides.)  Ne?ct  you  can 
devise  your  own  method  of  checking  each 
call  in  the  log  after  you  have  sent  out  the 
corresponding  card.  I  always  put  "X"  after 
the  station  call  to  indicate  that  it  has  been 
answered-  T  use  a  red  ball-point  pen  and 
make  another  X  in  the  upper  right  comer  of 
the  card  which  has  been  answered.  Then  I 
file  all  the  answered  cards  in  a  shoe  box. 

You  will  discover  that  despite  your  ad- 
monitions many  amateurs  continue  to  send 
QSLs  withotit  SASE  etc.  Many  QSL  manag- 
ers have  told  me  they  merely  consign  those 
to  the  circular  file.  I  try  to  answer  them  by 
sending  the  reply  through  a  bureau— stack- 
ing them  for  months  until  I  have  enough  to 
send  them  along  third  class  maiL  It  costs 
only  4  cents  with  open  envelope  to  send  2 
ounces  of  cards  to  US  bureaus  and  to  over- 
seas stations  it  costs  6  cents  for  the  same 


weight.  I  can  get  about  14  cards  in  a  regu- 
lar envelope  at  these  prices*  (I  always 
admonish  senders  not  to  send  a  QSL  manag- 
er cards  without  sase*) 

Another  problem  is  replying  to  SWL 
cards*  This  depends  upon  the  policy  of  your 
DX  station.  He  may  not  care  for  you  to  use 
cards  or  time  to  reply  to  SWLs  or  he  may 
want  specific  information  before  sending  a 
card.  Many  SWLs  drop  a  card  in  the  mail 
saying  "I  heard  you  on  such  and  such  a 
date— such  and  such  a  time  and  you  were 
59  working  W4XXX."  This  is  all  right  but 
it  is  absolutely  useless  to  the  DX  station  and 
is  hardly  an  indication  that  he  heard  the 
DX  station  or  just  the  W  working  the  DX 
station.  So  I  have  a  habit  of  procrastinating 
my  reply  to  the  SWL  cards  until  I  have  no 
other  cards  to  handle.  Then  I  start  seeing  if 
their  information  fits   the  logs. 

Most  real  DXers  know  how  to  make  out  a 
card  and  do  so  correctly.  It  is  the  newcomers 
who  cause  the  trouble.  They  neglect  to  use 
GMT,  they  get  the  date  a  day  or  so  ofi^,  they 
write  so  poorly  that  I  can  not  make  out  their 
information. 

There  is  one  thing  I  think  should  be  em- 
phasized when  it  comes  to  QSLs.  I  am 
against  QSL  cards  with  the  information  I 
need  on  the  reverse  side.  I  strongly  feel  that 
ALL  information  should  be  on  the  front  of 
the  card.  However,  if  this  is  impossible  then 
the  senders  should  at  least  have  his  call 
on  the  reverse  side  with  the  other  informa- 
tion. 

Imagine  yourself  with  logs  piled  in  front 
of  you  and  cards  stacked  beside  you  trying 
to  find  a  call  somewhere  in  the  logs.  The 
time  and  date  is  on  the  back  of  the  fellow's 
card  but  you  have  to  reverse  the  card  to 
find  the  call  sign.  Then  you  have  to  go 
back  to  the  reverse  side  and  get  the  informa- 
tion. Furthermore,  cards  \\ith  information 
on  the  reverse  side  must  be  mailed  only 
when  they  are  inserted  in  an  envelope  be- 
cause nine  times  out  of  ten  the  postmark 
obliterates  the  infonuation  which  is  needed 
most.  The  post  office  can  not  fail  to  mess 
it  up  because  of  the  size  of  the  standard 
cancellation. 

Hints  for  the  QSL  sender:  always  put 
your  caU  letters  on  the  front  of  the  return 
envelope,  put  the  QSL  manager's  address 
in  the  upper  left  corner  of  the  return  en- 
velope, and  remember  to  put  on  the  cover 
envelope  the  station's  call  for  which  the  en- 
closed QSL  is  sent.   A  QSL  manager  with 
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"THE  HAM'S   HEAVEN" 

CRABTREE'S    ELECTRONICS 


PRESENTS 


GALAXY  Vmrk 


^tA^ 


am 


18HT 
HY-TOWER 

Multi^band 
vertical  antenna 

$149.50 


2 


S  BAND  TRANSCIIVER 


WE  WANT  YOUR  BUSINESS 


v«s  a  re  prepa  red  to  off  er  mmg^ 

Size;  tracfe-in- allowances  dn  your 
present  gear.  Also;  we,wil]  give  you 
a  quote  on  any  package  comBina^ 
tion  you; are  looking  for.  The  pBck- 
^gepric&mMmM^^  to  both 
cash  aflti  charge  orders. 


#  MONEY  SAVING  PACKAGE 

(DELUXE) 


WA5  BSR/m 
Crabtree's  Electronics 
Phone  ?14~-?48-53&l 


WHITE  or  mt:t  For  Quotes  or 

Trade-in  Mowances 


GALAXY  V  Mark  2 
Hy-Gain  —  18HT 

AC35  Supply 

Standard  Console 
CAL35  Calibrator 
VOX   I 


50  feet  RG8  Coax 
and   Connectors 

REGULAR    TOTAL 


Reg.  Price 

$420.00 
149.50 
79.95 
19.95 
19.95 
29.95 

8.50 
$727.80 


CRABTREE'S  ELECTRONICS 

2608  Ross  Ave.,  Dallas,  Texas  75201 

Please  ship  me  the  following: 

□  Package  Advertised  —  $639 
^  Galaxy  V  Mark  2  —  $420 

□  Hy-Tower  Model  18HT  —  $149.50 
Q   Free  Catalog  with  credit  form 


□  Check  or  Money  Order  attached 


NAME 


CALL 


ADDRESS. 
CITY 


STATE 
ZIP_ 


1 
I 
I 
I 
I 
I 

I 
I 


American  Express  -  Bankamericard  -  Diners  Club 


NOW 


ALL  THIS 
ONLY 


COMPLETE 


28 


73  MAGAZINE 


several  DX  stations  in  his  "farm''  can  sort 
the  mail  much  easier  in  this  fashion. 

More  Notes:  1  wonder  how  many  people 
realize  that  IRCs  can  be  exchanged  between 
hams  like  "due  bills?"  Every  day  I  receive 
IRCs  which  have  travelled  across  the  seas 
several  times.  However,  U-S,  IRCs  are  only 
good  to  DX  stations  and  can  only  be  used 
here  to  send  to  DX  stations  themselves  for 
their  QSLs.  They  can  be  sold,  of  course, 
to  other  amateurs  in  the  U.S,  under  their 
face  value  if  the  QSL  manager  has  a  large 
pile  of  them.  At  the  post  office,  foreign 
IRCs  (except  those  of  Mexico  and  Canada) 
can  be  exchanged  for  13  cents  worth  of 
stamps.  Thus  they  are  worth  a  great  deal 
of  money  when  you  obtain  a  sufficient  num- 
ber. If  you  have  any  Mexican  or  Canadian 
IRCs  send  them  out  of  U,S.  The  odd  value 
of  airmail  postage  accounts  for  the  QSL 
manager  receiving  extra  IRCs;  airmail  to 
Europe  is  20c  per  %  ounce  so  it  takes  2  IRCs 
to  cover  that,  but  at  the  post  office  you  can 
receive  in  return  6c  worth  of  stamps;  other 
places  where  postage  is  25c  per  Ja  ounce 
IRCs  will  cover  the  expense  but  will  re- 
turn only  Ic,  I  usually  use  the  extra  stamps 
to  pay  for  overseas  cards  which  come  with- 
out IRCs  or  to  pay  for  postage  to  send 
cards  to  the  various  bureaus  around  the 
world.  Which  brings  up  another  point.  This 
coimtry  has  NO  outgoing  QSL  bureau.  The 
ARRL  is  looking  into  the  feasibility  of  set- 
ting up  such  a  thing.   Accordingly,  it  costs 


quite  a  bit  of  money  to  send  envelopes 
to  the  many  countries  which  have  their 
own  bureaus.  Private  QSL  bureaus  are  op- 
erating but  that  expense  is  too  great  when 
at  present  one  can  send  about  14  cards  to 
a  foreign  QSL  bureau  for  6  cents  If  the 
envelope  is  left  open  and  marked  "Printed 
Matter  Only".  The  ham5  in  the  Norfolk 
area  have  been  meeting  every  month  to  pool 
their  cards  going  to  the  world  bureaus* 

One  other  bit  of  informatioa  to  have 
when  you  become  QSL  Manager  is  that 
your  own  QSL  bureau  here  in  the  U.S.  will 
receive  a  flood  of  cards  for  your  DX  sta- 
tion addressed  via  vour  calL  You  must  ex- 

ml 

pect  this  and  let  your  bureau  know,  so  that 
they  understand  where  to  send  the  cards* 
You  must  also  furnish  your  bureau  %vith  extra 
envelopes  because  the  volume  mounts  up 
ferociously.  It  is  the  reply  to  cards  received 
through  your  bureau  that  makes  up  the  best 
part  of  the  volume  you  vrfll  have  to  send  out 
through  the  world  bureaus. 

In  conclusion  J  when  your  DX  station  fi- 
nally leaves  his  DX  location  and  closes 
down,  you  will  still  receive  cards  for  him- 
I  have  been  receiving  for  one  station  as  far 
back  as  two  years.  I  do  not  know  what  goes 
on  in  the  ham's  mind  but  some  move  very 
slowly.  Therefore,  be  sure  to  retain  the  logs 
or  Xerox  them  before  you  send  them  back 
to  the  operator. 

.  .  .  W4NJF 


19th  Annual  DX  Club 
Meeting  in  California 

The  Southern  California  DX  Club  wishes 
to  announce  that  the  Nineteenth  aimual  joint 
meeting  of  the  Northern  and  Southern  Cali- 
fornia DX  Clubs  will  be  held  on  the  27th  and 
28th  of  January,  1968  at  the  Del  Webb 
TowTie  House  in  Fresno,  Cahfomia.  In  re- 
cent years  the  joint  meeting  of  our  two  clubs 
has  blossomed  into  the  yearly  West  Coast 
DX  Convention.  Last  year's  attendance  of 
200  included  most  of  the  prominent  DX'ers 
on  the  West  Coast,  many  distinguished 
visitors  from  the  East,  and  a  top  line  of 
guest  speakers  and  convention  events. 

As  sponsors  of  this  years  event,  the  South- 
ern California  DX  Club  extends  a  cordial 
invitation  to  all  DXers  to  attend  the  Janu- 
ary 27-28  meeting  this  year. 

AH  room  reservations  should  be  made  di- 
rectly With  the  Del  Webb  Towne  House, 
Tulare  St^  Fresno,  California.  The  conven- 


tion will  start  at  12  noon  on  Saturday,  and 
will  end  at  12  noon  on  Sunday*  Further  no- 
tices on  the  availabihty  of  tickets,  preregis- 
tration,  etc.,  will  be  mailed  in  mid  December 
to  members  of  West  Coast  DX  clubs  for 
which  a  mailing  list  is  available.  All  inter- 
ested individuals  throughout  the  country 
may  obtain  such  a  notice  upon  request.  Fur- 
ther inquiries  should  be  addressed  to: 

W6A0A  Frank  Cuevas 
General  Convention  Chairman 
14919  Yukon  Ave. 
Hawthorne,  Calif. 
90250 

or 

Larry   Biockman  WA6EPQ 

Publicity  Chairman 

30927  Rue  Valois 

Palos  Verdes  Penn.,  Calif. 

90274 
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Fred  R.  Herr  W3WPV 
330  Vintage  Way 
Pittsburgk,  Pa.  15232 


7  60  Meter  Flat  Top 


Not  all  of  us  are  blessed  witli  large^ 
rambling  estates.  In  fact^  most  of  its  are  short 
on  real  estate  and  do  not  bave  room  to  erect 
a  full  size  antenna.  This  was  my  problem  at 
one  time,  and  1  believe  many  more  hams  are 
faced  with  the  same  perplexity.  This  article 
describes  a  long  antenna  for  use  on  a  short 
lot. 

For  many  years  I  have  had  tiansmitters 

and  receivers  with  160  Meter  coverage.  Due 

to  the  limited  size  of  my  lot  I  was  imable 

to  erect  a  suitable  antenna  to  allow  full  use 

of  the  equipment.  My  lot  measured  150  feet 

by  50  feet^  and^  according  to  die  formula, 

468 
-p:— — — -^,  I  needed  a  wire  260  feet  long. 
t  MHz 

Desperately   wanting    to    operate    on    160 

Meter  band^  I  gave  die  problem  considerable 
tliought.  Before  running  out  of  ideas,  I  re- 
membered the  old  'flat  top'  antenna  used  in 
the  days  of  Vireless*  and  decided  to  do 
some  experimenting. 

The  experimental  antenna,  as  constructed, 
consisted  of  tht^ee  wii^es,  each  66'8"  long, 
spaced  about  16"  apart,  and  supported  by 
two  end  spreaders,  The  three  wires  were 
connected  in  series  to  make  a  length  of  200 
feet.  One  free  end  was  connected  to  a  60 
foot  lead-in  which  gave  a  total  length  of  260 
feet  In  making  the  series  connections,  one 
end  of  the  center  wire  was  connected^  with 
a  jumper,  to  the  end  of  one  outside  wire,  and 
the  other  end  connected  in  similar  fashion  to 
the  other  outside  wire.  Essentially^  the  an- 
tenna is  a  wire  260  feet  long  with  part  of  it 
folded  back  on  itself  two  times.  The  details 


of  construction  are  given  in  Fig*  1.  If  a  longer 
or  shorter  lead-in  is  required,  the  length  of 
each  of  the  three  wires  should  be  altered 
accordingly: 

As  an  alternate,  die  wire  could  be  folded 
back  on  itself  three  times  instead  of  two  to 
obtain  a  still  shorter  antenna.  This  arrange- 
ment was  not  tiled,  however. 

The  wke  used  in  the  project  was  No,  23 
cotton  covered  wire.  The  use  of  No,  12,  14, 
or  16  bare  wire,  solid  or  sti^anded,  would 
undoubtedly  have  given  much  better  results. 

The  construction  of  the  antenna  was  quite 
simple  and  the  results  were  very  gratifying. 
Using  about  65  watts  on  phone,  solid  con- 
tacts were  made  (from  my  former  QTH  in 
Philadelphia)  with  stations  in  Michigan,  Ohio, 
and  Vermont,  as  well  as  with  many  local  sta- 
tions. 

If  you  have  a  similar  real  estate  problem, 
try  this  antenna.  If  your  results  equal  mine 
you  wiU  be  well  pleased. 

I  have  a  new  problem.  My  present  lot  is 
less  than  50  feet  long.  What  do  I  do  now? 

.  .  •  W3WPV 


JUMPER 


INSULATORS 


LEAD-IN 


TO  suf^poRT  (use 

INSULATOR   IF 

CLOTHES    LmE 
HAS  VWtRE   CORE 


■66*  r 


BROOMSTICK 

56"  LG 


n 


l€' 


SOLDER   ALL  CONNECTIONS 


1 


JUMPER 


T 


JUMPER 


Lie- 


^PLASTTC  CLOTHES  LINE 
ABOUT    36  ^LG, 


60" 0'"  LEAD-IN  TO    — 
SHACK  (SEE   EMO  VIEW} 


Fig*  L  Consfruction  of  the  1 60-mefer  flat  top  antenna  used  by  W3WPV. 
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ALL  NEW  1968  MODELS 

Designed  as  YOU  Requested 


CRYSTAL 


2  INI 


TUNABLE 


X  LINE  TUNAVERTERS! 


THE  MOST 

&  USABLE 

CONVERTERS 


.i-oift 


TUNAVERTEft 

Mir  WPIP  C»Hi»T» 

■'ff 

OfFOW 
XTAL 


WITH 


A 


N 
D 


ALL  OF  THE  ADVANTAGES  OF  THE 
CRYSTAL  CONVERTER; 

Compie+e  drift  free  monitoring. 
9  volt  battery  powered  or  with  accessories. 
Small  size,  sturdy  construction. 
Easy  installation,  no  technical  knowledge  re- 
quired. 

Usable  for  auto,  home  and  transistor  radios. 
Complete  with  swinging  mount  &  screws. 
Furnished  with  24"  connecting  coax  cable. 
I  year  guarantee  on  defective  parts  and  labor. 

ALL  THESE  FEATURES  IN  ONE  CONVERTER     PLUS     FOR  THE  FIRST  TIME  — 

Complete   interchangability  of  the   crystals!   Just   plug    in   the  frequency  crystal  you  wanti 

Continuously  tuned  Antenna,  RF,  and  Osctlator  stage  even  m  the  crystal  posTtionl  These  stages  peaked 
to  ultimate  performance  by  resonating  these  circuits  for  best  sensitivity,  selectivity,  signal  to  noisei 
image  rejection,  etc.  by  the  3  gang  tuning  capacitor. 

Ttiis  means  no  technical  knowledge  needed  to  change  crystal  frequency — just  plug  in  the  desired  crystal, 
and    peak  entire  converter   by  tuning    the  tuning    knob   for    maximum    signal — even    to   the    band    edgesi 

Crystal  controlled  to  Tunable  with  the  flip  of  the  switch!  Save  crystals  on  these  seldom  listened  to  fre- 
quencies, or  for  just  listening   variety  I 

PET  transistor   oscilator   m   a    unique   new   circuit   making    this  all   possible! 


HIGHEST 
QUALITY 

& 

PERFORMANCE 

ALL  OF  THE  ADVANTASES  OF  THE 
TUNABLE  CONVERTER: 

Tune  The  Band  for  real  versatility, 
3  Gang  tuning  capacitor  for  performance. 
Smooth  6  to  I  reduction  planatery  tuning. 
Large  calibrated  dial  for  good  band  spread* 
Printed  circuit  board  for  dependability, 
On-Off  switch  changes  from  AM  to  VHF. 
Tuned  output  for  sensitivity,  selectivity,  etc, 
American  Made  With  American  Parts. 


Crystal  &  Tunable  Models- 

—AM  and  FM. 

BAND 

MODEL 

COVERAGE 

OUTPUT 

VHP  Marine  & 

1564  X 

150- I&4  mhz 

1500  Ice 

Fire  &  Police. 

348  X 

33-48  mhi 

1500  Ice 

ONLY  $32.95  Ea.  PPD. 

Aircraft 

I828X 

MS-  128  mhz 

1500  Ice 

less  crystal 

2   Meter 

1450  X 

144-150  mhz 

1500  kc 

6  Meter 

504  X 

50-54  mhz 

1500  kc 

■t! 

CB  &   10  meter 

273  X 

26.9-30  mhi 

1500  Ice 

Tunable  Only: 

Shortwave 

SWL 

9.3-10  mhz 

550  kc 

Only  $19.95  Eo.  PPd. 

Marine 

Marine 

2 . 2.85  mhz 

545  kc 

Coupling    loop  &   Extension   antenna  for   using  Tunaverter  with  home  and  transistor  radios  $3.95. 

NEW  Mobile   Battery  Eliminator — Regulated  &  Filtered — 12  to  9  volts $4.95. 


Quaiify  Product  By 

TOMPKINS 
RADIO  PRODUCTS 


See  IToifr  Dealer  or  Order  From: 


Herbert  Salch  &  Co. 

Marketing  Divhion  of  Tompkins  Radio  Products 

Woodsboro   7F4,  Texas  78393 
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Walter  H.  Trefii  K4UDP 

3731— 20ih  Sf.  No. 

Sf.    Petersburg,    Florida    33713 


GO  AHEAD!  RUN  AWAY  TO  SEA 


Ever  long  to  see  the  world  while  on 
someone's  payroll?  Ever  wonder  what  it  is 
like  to  be  on  the  other  end  of  a  Q SO  with 
a  maritime  mobile  station?  Do  you  ever  long 
for  an  "eye-ball  QSO'*  witli  some  of  the 
DX  hams  yon  have  worked  or  to  know  if  the 
port  cities  of  the  Far  East  are  really  as 
intriguing  as  yon  have  lieard?  Then  what  you 
need  is  to  ship  out  and  find  out  for  your- 
self. 

At  the  present  time,  due  to  retirement  of 
regular  operators,  generous  vacation  plans 
(60-120  days  a  year),  and  the  activation  of 
over  a  hundred  moth-balled  ships  for  the 
Viet  Nam  war,  there  has  developed  an  acute 
shortage  of  merchant  marine  radio  officers. 
Conditions  are  now  so  critical  that  qualified 
men  get  ship  assignments  in  a  matter  of 
hours  (compared  to  weeks  or  months  a  few 
years  ago)  and  frequently  a  ship  is  unable 
to  sail  due  to  a  lack  of  a  radio  officer— they 
can  sail  without  the  *ol  man  but  not  without 
"sparks'*.  This  has  resulted  in  calling  pen- 
sioned operators  back  for  a  few  trips  and 
delaying  vacations  for  presently  assigned  op- 
erators but  it  still  is  not  enough*  Now  is 
the  time  for  prospective  operators  to  enter 
the  field,  either  on  a  permanent  basis  or 
whenever  they  can  scrape  together  a  couple 
months  for  a  "refieP  trip— usually  one  trip 
while  the  regular  operator  is  on  vacation, 
etc.  Relief  sailing  is  specially  attractive 
to  those  with  shore  professions  (such  as 
teachers  and  students)  as  the  peak  relief- 
sailing  months  are  during  the  Summers, 
In  return  for  this  type  of  sport,  the  pay 
and  fringe  benefits  are  excellent  since  you 
will  be  classed  as  a  ship's  officer.  However, 
if  you  are  an  ''operator"  only  and  not  able 
to  repair  and  improvise,  perhaps  you'd  better 
think  tvdce  before  packing  your  seabag  be- 
cause most  of  the  equipment  on  U.  S,  ships  is 
over  20  years  old  and  you  can  imagine  what 
20  years  exposure  to  salt  air  can  do  to  it. 
But,  assuming  youVe  still  game,  let's  push 
on  with  the  task  of  shipping  out. 

The  first,  and  most  important  (and  diffi- 
cult) ,  requirement  is  to  obtain  a  second  class 


(or  first  class  if  you're  good  enough)  radio- 
telegraph  license  from  ihe  Federal  Commu- 
nications Commission.  After  obtaining  this^ 
you  must  get  a  "Z-eard",  (USCG  radio  offi- 
cers license),  and  a  vaccination  or  "shot" 
record  (only  if  you're  going  on  a  foreign 
voyage  and  shovrfng  a  small  pox  vaccination 
within  the  past  three  years— this  can  be  ob- 
tained after  you're  assigned  to  a  ship  so 
don't  worry  about  it  now) ,  Also,  if  you  plan 
to  make  a  foreign  voyage— and  who  wouldn't 
since  you  have  to  go  foreign  in  order  to 
see  the  world,  etc.  etc—not  a  requirement 
but  a  good  idea  is  a  standard,  tourist-type 
passport  as  it  will  open  many  normally 
closed  doors  in  some  foreign  lands. 

To  get  the  second  class  radiotelegraph 
license  you  need  three  things.  First,  you 
must  pass  a  code  test  of  16  W.P.M.  code 
groups  (5-letters  per  group)  and  20  WJPM. 
plain  language.  Secondly,  you  must  pass  a 
comprehensive  written  examination,  and 
thirdly,  you've  got  to  cough  up  $4.00  for 
the  tests* 

The  written  portion  of  the  test  consists 
of  four  parts.  Element  one  is  20  multiple- 
choice  questions  on  basic  radio  laws,  inter- 
national treaties,  and  regulations  to  which 
the  U.S.  is  a  party.  Element  two  consists 
of  20  multiple-choice  questions  on  basic 
operating  practice  and  procedures  for  radio- 
telephone (most  ships  have  voice  ship-to- 
shore  equipment).  The  third  part  is  FCC 
element  five  which  consists  of  50  multiple- 
choice  questions  on  radiotelegraph  operat- 
ing practice.  The  final  part  is  element  six 
which  consists  of  100  multiple-choice  ques- 
tions on  advanced  radiotelegraph  pertaining 
to  technical  topics,  message  format  and  rout- 
ing, and  marine  radio  navigation.  For  those 
of  you  who  enjoy  examinations,  it  is  to  your 
decided  advantage  to  also  take  the  test  for 
the  "radar  endorsement"  which  is  composed 
of  50  questions  pertaining  to  the  theory, 
operation,  and  maintenance  of  shipboard  ra- 
dar equipment. 

Now,  for  those  of  us  who  feel  the  above 
is  a  litde  too  much  to  tackle  in  one  bite. 
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NEW  FROM 


AMECO 


HEAVY  DUTY  SSB  POWER  TRIODE 

TYPE572B/T160L 

•  Ideally  suited  for  grounded  grid  linear  amplifier  service. 

•  Rugged  graphite  anode.       •  Compact  Envelope. 

•  Durable  bonded  thoriated  tungsten  filament. 

•  Relatively  low  operating  voltage  minimizes  power 
supply  cost 

•  Zero  bias— no  bulky  auxiliary  power  supplies. 

•  May  be  used  in  instant-on,  no  warmup  amplifiers, 
for  home  brew  linears.  In  most  instances  the 
572B/T160L  directly  replaces  the  81  lA  providing 
greater  peak  power  capability  and  longer  life. 

MAXIMUM  ICAS  RATINGS  PER  TUBE 

DC  plate  voltage 2750  volts 

DC  plate  current 275  Ma. 

Plate  dissipatton 160  watts 

Filament  power 6.3V®  4.0  Amps 

AMECO  DIVISION  OF  AEROTRON,  INC. 

U.  S.  HIGHWAY  1,  NORTH  •  P.O.  BOX  6527  •  RALEIGH,  N,  C.  27608 


a  sneaky  (and  easier;  way  to  do  it  is  to 
first  get  a  third-class  radiotelegraph  license 
which  involves  onlv  the  code  test  and  ele- 
ments  one,  two,  and  five.  When  this  is  ob- 
tained, cramming  is  concentrated  on  the 
more  difficult  element  six  since  credit  is  giv- 
en for  the  elements  already  passed  in  ob- 
taining the  third-class  license.  After  obtain- 
ing tlie  second-class  license,  preparation  is 
then  made  for  the  radar  endorsement. 

Being  careful  not  to  smear  the  still-wet 
ink,  take  your  shiny,  new  second  class  tele- 
graph Hcense  in  your  hot  little  hands  and 
rush  down  to  the  nearest  Coast  Guard  Office 
of  Marine  Inspection  and  get  things  started 
on  the  next  two  requirements. 

The  next  requirement  is  to  obtain  a  "U.S, 
Merchant  Mariners  Document"  popularily 
known  as  a  ''Z-Card'*  because  of  tlie  letter 
"2"  prefixing  the  seaman's  identification 
number.  This  is  a  plastic,  laminated  ID  card, 
issued  bv  the  Coast  Guard,  and  shows  the 
positions  in  which  you  are  qualified  to  serve. 
In  our  case,  you  want  it  to  show  qualifica- 
tions for  at  least  "radio  officer*'  (It  is  sug- 
gested you  also  apply  for  endorsements 
as  "ordinary  seaman",  "wiper'\  and  "food 
handler*'   since   they   cost   nothing   and   you 


may  need  to  sail  in  one  of  these  capacities 
someday).  In  order  to  obtain  a  Z-card,  you 
must  have  proof  of  citizenship  (not  neces- 
sarily U.S.),  a  social  security  card,  and  a 
^letter  of  commitment".  This  letter  or  job- 
promise  requirement  may,  at  first,  appear  to 
be  an  insurmountable  obstruction  because 
'you  can*t  get  a  job  without  the  Z-card 
and  >^ou  can't  get  a  Z-card  wdthout  a  job" 
but  this  is  where  the  letter  of  commitment 
comes  in.  In  our  case,  probably  the  easiest 
way  around  this  is  to  write  to  the  nearest 
radio  officers  union  (in  most  major  ports), 
tell  them  your  aims  and  that  you  have  a 
second  class  radiotelegraph  license,  and  in 
most  cases  they  can  fix  you  up  with  the  re- 
quired letter.  In  the  case  of  those  who  are 
Navy  or  Coast  Guard  veterans  with  sea 
senice,  a  letter  requesting  a  "transcript  of 
sea  service"  sent  to  General  Services  Ad- 
ministration, Navy  Branch,  Militar>^  Person- 
nel Records  Center,  9700  Page  Blvd.,  St, 
Louis,  Missouri  63132  v\nll  do  the  trick* 

The  next  requirement  is  the  radio  officers 
license,  also  issued  by  the  Coast  Guard.  To 
qualify  for  this  requires  a  minimum  age  of 
19,  a  first  or  second  class  radiotelegraph  li- 
cense,   a    letter    of    commitment    (same    as 
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above),  passing  a  physical  examination,  pass- 
ing an  examination  on  the  ''Ships  Medicine 
Chest  and  First  Aid  at  Sea ';  and  the  patience 
of  Job  because  you  will  spend  many  hours 
completing  forms^  assembling  records,  let- 
ters of  character  reference,  photographs^  fin- 
gerprint cards,  security  questionaires,  and 
then  waiting  for  2-4  months  for  it  to  be 
issued. 

Now,  several  months  later^  you Ve  got  all 
the  necessary  documents.  You  hear  foghorns 
blowing  on  the  damp,  on-shore  wind,  and 
you  decide  its  time  to  start  thinking  about 
getting  a  ship  and  getting  underway.  On 
U.S.  ships,  in  order  to  sail  as  the  only  oper- 
ator on  board,  you  will  need  an  endorsement 
on  your  FCC  license  stating  that  you  have 
served  at  least  six-months  as  an  operator 
on  U.S.  ships*  Since  freighters  and  tankers 
carry  only  one  operator,  job  possibilities  are 
severely  limited  without  this  endorsement. 
Those  of  you  who  have  served  as  radiomen  on 
board  ships  m  the  Navy  or  Coast  Guard  are 
aheady  qualified  for  this  endorsement.  While 
not  suggesting  a  hitch  in  the  Navy  to  obtain 
this  endorsement,  some  other  ways  to  get  it  is 
to  sail  on  a  passenger  ship  as  an  assistant 
radio  ofiicer  (these  fobs  are  assigned  througli 
the  unions)  or  to  enter  the  Radio  Officers 
Union  apprenticeship  program.  Other  ways 
are  to  work  on  various  U.S.  government 
ships  as  a  radio  operator^  such  as  v^th  the 
Military  Sea  Transportation  Service,  the 
U,S.  Coast  and  Geodetic  Survey,  or  on  a  re- 


search vessel  belonging  to  the  several  ocean- 
ographic  institutes.  These  jobs  are  filled 
through  application  to  the  individual  agency 
concerned  while  almost  all  jobs  on  freighters 
and  tankers  are  assigned  through  the  two 
radio  officers  unions  (American  Radio  As- 
sociation and  the  Radio  Officers  Union). 
Those  with  the  six-months  endorsement  can 
also  apply  to  tankers  companies  such  as  Tex- 
aco, Humble^  and  Sun  Oil,  etc,  for  direct 
employment  as  a  radio  officer. 

Now  that  you're  all  set  to  go,  pack  your 
seabag  early  and  get  your  affairs  on  shore 
squared  away  because  when  called  to  a 
ship,  you*re  usually  phoned  one  day  for  a 
ship  which  is  sailing  the  next  day.  Newcom- 
ers usually  do  not  have  much  choice  of  the 
areas  to  which  they  will  sail,  but  when  you're 
new  J  the  whole  world  is  yet  to  be  seen.  Bon 
Voyage* 

,  .  .  K4UDP 
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Military  Sea  Transportation  Service,  58th  St. 
&  1st,  Ave.,  Brooklyn,  N.  Y. 

"Study  Guide  and  Reference  Material  for 
Commercial  Radio  Operator  Examinations" 
U.S.  Government  Printing  Office,  Wash- 
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A  Sturdy  Boom  Clamp 

Don't  throw  away  the  bottom  section  o£ 
your  CD.  rotator  when  you  mount  it  in  a 


tower.  Shown  in  the  photograph  is  the  lower 
section  of  an  AR  22  rotator  used  to  connect 
die  boom  to  the  mast  of  a  20  meter  2  ele- 
ment quad  installed  at  W6BKX, 

Drill  four  holes  in  the  flat  section  to  fit 
the  boom  clamps,  tighten  it  up  and  you  have 
yourself  a  very  stable  connector.  Boom  length 
is  10  feet  long  here. 

Old  TV  telescoping  masts  are  useful  for 
beam  parts.  The  mast  at  W6BKX  is  the  out- 
side 2  inch  section  and  the  boom  is  the  next 
smaller  size.  Just  right  for  the  clamps  which 
were  part  of  a  Gotham  quad  kit. 

The  smallest  inside  diameter  pipe  in  the 
TV  masts  should  be  discarded.  They  are  not 
to  be  ti'usted  for  even  the  smallest  of  20 
meter  beams.  Mine  twisted  off  in  very  mod- 
erate weather, 

Paul  A.  White  W6BKX 
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HAMS  .... 

The  transceivers  ihey  are  building  these 
days  are  really  great,  but  when  something 
goes  wrong  with  them  it  isn't  lilce  the  old 
days  when  you  could  get  out  the  old  VOM 
and  tackle  it.  Now  you  need  a  whole  lab- 
oratory full  of  equipment.  This  is  exactly 
what  we  have,  plus  the  men  that  know  how 
to  use  it.  We  are  hams  here.  Our  main 
business  is  in  repairing  and  calibrating 
equipment  for  laboratories  and  industrial 
plants,  but  we  ^re  also  on  hand  to  help 
you  out  when  that  little  curl  of  smoke 
comes  out  of  the  back  of  the  rig. 

If  youVe  got  something  that  needs  fix- 
ing why  not  bundle  it  up  and  send  it  to  us 
for  repairs?  We  charge  ham-type  prices 
for  fixing  ham  gear.  We  can  not  onfy  get 
your  rig  working  again,  we  can  align  your 
receiver,  perk  up  your  transmitter,  find  and 
replace  any  weak  tubes  or  transistors,  cali- 
brate your  receiver  and  test  equipment, 
etc.  We  are  set  up  to  handle  anything. 


THE  PROCEDURE 

Pack  up  the  equipment  to  be  repaired  or  checked  out  and  send  it  to  us  pre- 
paid.  Be  sure  to  include  a  description  of  what  seems  to  be  wrong.  This  can  save 
us  a  lot  of  time  (and  you  money).  Don't  forget  to  include  the  instruction  books, 
schematics,  any  reference  material  that  will  be  helpful,  cords,  probes,  or  what- 
ever. Well  take  a  look  at  it  and  give  you  an  estimate  of  the  repairs  needed. 

LABORATORIES  AND  INDUSTRY 

Here  is  where  we  really  shine.  We  are  large  enou^  to  handle  the  most  ad- 
vanced equipment  repairs,  yet  small  enough  to  give  fast  and  personalized  serv- 
ice. We  can  handle  a  gigacycle  frequency  counter  or  a  Simpson  voltmeter. 

RUSH  ORDERS 

Our  specialty.  Overniglit,  if  it  is  important  .  ,  .  over  a  weekend  if  it  will  help 
for  production  electronic  equipment.  The  next  time  you  need  fast  and  reasonable 
repaii's  for  any  lab  equipment  or  calibration  traceable  to  NBS  on  test  equipment 
just  give  us  a  call  and  see  what  we  can  do.  More  and  more  big  companies  are 
using  oin:  fast  service.  Can  we  give  you  some  references?  MIL  specs?  Certainlyl 
We  meet  MIL-Q-9858  and  MIL^C-45662  specs  for  you. 


LEGER  LABORATORIES 
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Here  is  one  of  our  technicians 
using  an  Eldorado  951  counter 
to  calibrate  a  Hewlett-Packard 
618B  signal  generator.  The  El- 
dorado is  reading  out  the  fre- 
quency of  the  618B  to  nine 
places  at  5220  gc! 

This  fast  counter  can  be  used 
for  quickly  caHbrating  transmit- 
ters and  receivers  too- 

Most  ham  measurements 
don't  require  the  n'th  degree  of 
accuracy^  but  we  are  set  up  to 
calibrate  and  service  the  latest 
and  most  advanced  equipment, 
so  we  have  to  be  able  to  get 
right  dowTi  to  NBS  standards  in 
as  many  measurements  as  pos- 
sible. 


Here  is  a  bridge  used  to  meas- 
ure resistance  with  an  accuracy 
to  five  parts  per  million.  Engi- 
neers will  appreciate  that  this 
bridge  is  bv  JuHe  and  that  it 
reads  O-IO'"  ohms  with  .0005% 
accuracy. 

In  the  middle  is  a  Jube  dc 

measuring  system,  JuHe  repre- 
sents the  most  accurate  dc  cxir- 
rent  and  voltage  measuring  sys- 
tem commercially  available.  It 
allows  us  to  calibrate  all  dc  in- 
stt^umentation  with  part  per  mil- 
lion accuracy. 

On  the  right  is  one  of  a  bank 
of  saturated  cells  in  a  constant 
temperature  regulated  bath. 
This  is  a  **house"  primary  stand- 
ard and  is  periodically  sent  to 
NBS  for  certification. 


One  of  our  technicians  is  shown  here  using  another  Eldorado  951 
counter  to  certify  a  working  standard* 
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This  is  the  primary  frequency  stand- 
ard.  It  consists  of  a  Collins  UR-390  re- 
ceiver,  a  Hewlett-Packard  counter  and 
an  SR-60  VLF  phase  comparitor.  This 
setup  is  used  to  monitor  WWVB  on  60 
kHz  and  gives  us  a  frequency  standard 
tracable  to  NBS  for  frequency  measure- 
ment. 

The  most  expensive  frequency  coun- 
ters and  signal  generators  still  have  to 
be  cheeked  against  the  Bureau  of  Stand- 
ards every  now  and  then  to  preserve 
their  accuracy.  This  order  of  magnitude 
of  accuracy  may  not  be  important  to 
you  unless  you  are  competing  in  a  fre- 
quency measuring  contest  when  ham- 
ming, but  every  laboratory  and  elec- 
tronics industry  must  check  their  stand- 
ards back  to  NBS  or  send  them  out  to 
someone  that  can.  We  can. 


^JI^i^sT!^   mnmspTOS* 


•  A^ 


I 


^*t       j    #  4t   • 


High  voltage  and  ac  standards 

are  on  hand  too.  Here  is  a  Julie 
0-1200  volt  precision  dc  supply, 
accurate  to  15  ppm  (that  is 
.0015%^  currently  me  most  ac- 
curate available).  On  the  right 
of  tlie  JuUe  are  two  Krohm-Hite 
oscillators  for  generating  pre- 
cision ac  voltages  and  wave- 
forms. On  the  far  right  is  a 
power  amplifier  and  matching 
transformer  setup. 


Receivers  should  be  aligned 

at  least  every  two  years. 

Your  two-way  mobile  giving  miseries? 

Your  CB  rig  need  help? 


Have  you  blovm  that  meter  on  your  VOM?  i 
fs  your  receiver  making  strange  noises? 

Is  your  transmitter  • 

giving  you  troubles?  • 

Call  or  write  us.  Our  technicians  and  engineers  have  First  Class  Commercial  Licenses 
and  most  are  hams  too. 

We  are  an  authorized  distributor  for  Cushcraft  antennas  and  for  Rohn  towers.  You 
really  should  call  us  for  prices  on  these. 


Test  Equipment 
We  BUY  — SELL  — RENT 


LEASE 


LEGER  LABORATORIES 


Groton  Street,  East  Pepperell,  Mass.  01437 


Phone  617-433-6771 
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Ralph    Stein  barg,     K6&KX, 
1 10    Argonne    Ave., 
Long    Beach,   Calii  90803 


Operations  Deep  Freeze. ..19 57 -1967 


The  saga  of  ten  years  amateur  radio  in  the  Antarctic. 


"Vast  expanses  of  ice  and  drifting  snow''! 
"Temperatures  from  50  to  100  degrees  be- 
low zero"!  'Winter  darkness  and  isolation"! 
These  were  some  of  the  conditions  at  Little 
America  V  in  Antarctica  during  Operations 
Deep  Freeze  III,  from  1957  to  1958,  the 
International    Geophysical    Year. 

The  history  of  Operations  Deep  Freeze 
III  and  the  International  Geophysical  Year 
has  been  published  in  many  magazines  and 
books  but  little  has  been  told  about  the  mo- 
mentous part  amateur  radio  accomplished 
during  this  operation  and  still  continues  to 
do  today.  This  immeasurable  service  to  the 
lonesome  and  isolated  men  in  the  Antarctic 
should  go  into  the  records  of  achievements 
along  with  other  public  services  the  radio 
amateur  has  contributed. 

To  relate  the  story  about  Operations 
Deep  Freeze  III  at  Little  America  V,  where 
our  story  begins,  some  description  of  how 
aU  the  radio  amateur  activity  started.  Little 
America  V^  the  fifth  station  to  bear  that 
name^  was  begun  in  early  1955^  by  Oper- 
ation Deep  Freeze  I,  with  coustruction  con- 
tinuing through  Deep  Freeze  III,  In  early 
1957,  operations  were  under  way  for  the 
International  Geophysical  Year,  vdth  352 
men  setting  up  housekeeping  for  the  vital 
job  to  come.  The  ice  breakers  USS  Glacier 
and  Atka  had  the  job  of  clearing  tlu'ough 
the  ice  pack  so  the  sliij)S  could  unload  their 
cargo  of  supplies  and  equipment  before  the 
heavy  snows  fell.  It  was  slow  and  tedious 
work  chipping  away  at  the  ten  foot  tliick 
ice  barrier.  With  time  becoming  increasingly 
important,  helicopters  began  shuttling  car- 
go ashore  and  it  was  work  around  the  clock 
for  the  men  as  temperatures  of  minus  50 
fanned  by  40  knot  winds  were  constant.  By 
the  time  unloading  operations  were  com- 
pleted the  temperature  had  dropped  to  mi- 
nus 70  degrees,  Witli  these  conditions  pre- 
vaiHng  outside,  work  began  on  the  inside  of 


>;^%f?.i£Si.Eii^  :l;-^-  >iii:JS^;i^S»^JS!^^^^idi^ifiiP^r 


Ice  breaker  USCG  GLACIER  clearing  a  channel 
in  the  Ross  Sea  so  that  +he  Navy  supply  ships  can 
unload  cargo  at  McMurdo  Station, 

the  buildings  sorting  equipment  and  sup- 
plies. While  some  of  the  men  worked  on 
this  taskj  others  got  the  19  house  city  called 
Little  America  couplet ed  with  an  interlock- 
ing tunnel,  made  of  chicken  wire  and  bur- 
lapj  connecting  every  building.  This  work 
was  finished  none  too  soon  as  the  buildings 
were  snowed  under  so  that  the  radar,  radio 
and  ground  control  antennas  were  aU  that 
showed  above  the  snow. 

With  the  buildings  completed  and  the  Na- 
val communications  center  in  operation^  it 
was  time  to  install  the  radio  equipment  for 
KC4USA.  Under  the  guidance  of  Lt,  Com  dr. 
T,  N,  Thompson,  officer-in-charge  of  Little 
America,  the  amateur  radio  equipment  was 
installed  and  on  the  air  in  a  very  short  time* 
Contacts  to  stateside  were  good  and  before 
long  KC4USA  became  a  choice  DX  station 
for  tlie  radio  amateurs.  There  was  always 
a  pile-up  of  stations  waiting  for  a  contact 
and,  under  favorable  conditions,  KC4USA 
could  be  heard  in  most  any  part  of  the 
United  States,  DX  contacts  were  fine  but 
these  isolated  and  lonesome  men  were  an- 
xious to  talk  to  their  loved  ones  at  home* 
Knowing  the    great    value    of    morale,    Lt, 
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Comdr,  Thompson  made  sure  that  pllone 
patching  was  the  order  of  the  day,  and  under 
favorable  conditions  many  happy  voices 
could   be  heard   on   the   20   meter   band* 

There  was  drama  and  Ixiimor  in  those 
phone  patches.  As  you  know  a  phone  patch 
is  nothing  private  especially  when  you  are 
sitting  at  the  rig  with  a  shack  full  of  fel- 
lows at  one  end  talking  across  thousands  of 
miles  to  the  other  end,  from  Little  Amer- 
ica, For  humor,  there  was  one  incident  on 
a  phone  patch,  where  a  fellow  at  Little 
America  who  had  a  German  wife  who  every 
BOW  and  then  would  hit  liim  with  a  bit 
of  German  in  her  conversation.  The  fel- 
low was  limited  on  his  German  and  he 
would  ask  for  a  repeat  here  and  there  and 
sometimes  would  ask  for  an  English  version 
of  it  Sometimes  she  would  not  give  it  to 
him  in  English  and  he  would  still  be  trying 
to  figure  it  out  for  days  later.  On  the  dra- 
matic side,  there  ^vas  a  phone  patch  which 
helped  save  the  Ufe  of  a  mother  of  one  of 
the  men  at  Little  America,  The  mother  was 
to  have  major  surgery  and  her  wish  was  to 
talk  to  her  son  before  the  operation.  The 
patch  was  made  and  the  doctors  said  after 
the  operation  that  the  mother,  by  talking  to 


After  making  connections  with  a  ham  in  the  stales, 
Glenn  K*  Doebler,  Jr.  and  John  R.  Haugh  attempt 
to   locate   McMurdo    personnel   who   desire   a    phone 

patch     into    the     States*  Oificial  V\S.  Navy  Photogruph. 


Ice  cave.  Great  place  for  a  ham  shack 

her  son,  came  through  with  flying  colors. 
There  were  many  more  humorous  and  dra- 
matic phone  patches  but  it  would  take  a 
separate  book  to  tell  them  alk  A  few  com- 
mon questions  from  the  folks  at  home  were, 
"Is  it  cold  down  there?*'  "When  will  you 
be  homeF'  "Did  you  get  the  goodies  I  sent 
your 

It  was  not  easy  to  keep  phone  patches 
going  through  in  bad  weatlier.  Antennas 
would  blow  dow^  from  the  constant  gale 
winds  of  the  Antarctic.  An  idea  and  am- 
bition came  to  the  men  at  Little  America 
to  make  a  cubical  quad  antunna  which  was 
to  improve  their  operation,  both  transmitting 
and  receiving.  Bamboo  for  the  cross  mem- 
bers was  plentiful  J  so  with  a  little  welding, 
a  few  bolts  J  etc,  not  to  mention  some  pure 
Navy  talk,  it  was  completed.  It  was  intended 
to  do  wonders  on  10-15  and  20  meters.  This 
was  mouiited  on  the  end  of  a  5  inch  pipe 
which  extended  about  20  feet  above  the 
snow  on  the  radio  shack  roof.  On  the  lower 
end,  about  4  feet  from  the  floor,  were  a 
couple  of  steel  rods  mounted  horizontal  on 
the  pipe,  making  the  set-up  look  Kke  a  rusty 
periscope,  The  idea  was  to  be  able  to  rotate 
this  whole  lashup  simply  by  a  bit  of  pressure 
on  the  steel  rods.  It  was  a  good  antenna, 
but  witliin  a  week,  die  end  of  the  5  inch 
pipe  above  the  roof  liad  become  solidly  fro- 
zen to  the  Ross  Ice  Shelf,  Needless  to  say, 
it  was  not  rotated  mi  til  the  temperature  got 
warmer  and  then  it  went  round  and  round 
like  a  windmill,  when  the  gale  winds  came 
up. 

Several  months  after  Little  America  V 
was  in  operation,  KC4USV  at  Mc  Murdo  sta- 
tion started  their  amateur  radio  activities 
with  KC4USW  at  Ellsworth,  KC4USH  at 
Hallet,  KC4USK  at  Wilkes,  KC4USB  at  Byrd 
and  KC4USN  at  the  South  Pole  following  a 
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short  time  later.  These  outpost  IGY  bases 
were  built  to  take  scientific  obsei^vations 
during  the  International  Geophysical  Year. 
With  the  increase  of  more  scientists  and 
Navy  men  to  man  these  stations^  the  popu- 
lation in  Antarctica  had  grown  to  4200  men 
in  support  of  Operations  Deep  Freeze  III. 
This  increase  in  population  made  the  Ant- 
arctic look  like  the  "Gay  White  Way"  in 
New  York  City.  Bright  lights  on  the  long 
winter  snows  glistened  hke  jewels  and  the 
wastelands  of  the  Antarctic  became  alive 
with  men  and  niachines.  Phone  patching  and 
traffic  increased  witli  the  growing  popular 
tion,  and  more  state  side  stations  volunteered 
to  handle  the  phone  patching  and  traffic. 
Traffic  nets  we^e  organized  especially  to  op- 
erate to  and  from  the  Antarctica  stations. 
There  was  one  more  amateur  radio  sta- 
tion in  Antarctica  during  the  winter  of  1957- 
58  which  was  not  at  an  IGY  base.  Father 
Daniel  Linehan  WIHWK,  operated  KC4USC 
at  a  reconnaisance  base  near  the  present 
site  of  the  Mc  Murdo  station.  Father  Dan 
with  a  group  of  U,  S.  Naval  Construction 
Battalion  men  (SeaBees)  was  engaged  in 
special  studies  of  camp  sites  for  the  Navy. 


Fd+her  Daniel  Linehan  WIHWK  at  the  mike  with 
Pauf   Blum  W2KCR  In   Paul's  shack. 

The  camp  being  a  temporary  ones  no  heavy 
amateur  radio  equipment  was  used  and  Fa- 
ther Dan  brought  his  personal  amateur  gear 
with  him.  With  40  watts  on  AM  phone  and 
50  watts  CW,  he  had  a  lot  of  fun  running 
messages  for  the  personnel  at  the  camp. 
At  one  tine,  KC4USV,  at  Mc  Murdo  was  out 
of  operation  due  to  trouble  with  their  equip- 
ment, so  Father  Dan  at  KC4USC  had  to 
handle  most  of  the  traffic  for  them  and 
send  it  back  and  forth  by  heHcopter,  Some 
of  these    messages    were    happy    ones    and 


Antarctica's  great  white  way, 

some  were  very  ti^agic  and  it  was  difficult 
at  times  to  deteimine  which  end  of  the  mes- 
sage was  the  more  lonesome.  On  one  occa- 
sion,  a  Navy  helicopter  pilot  called  Father 
Dan  from  the  ^copter  on  the  ship-to-shore 
radio,  when  he  was  five  htm d red  miles  from 
the  base  to  see  if  Father  Dan  at  KC4USC 
could  get  some  news  about  his  wife  who 
had  been  in  an  auto  accident  in  Kansas 
City,  Missomi.  The  Lieutenant  had  tried 
through  other  channels  to  get  in  contact 
with  his  wife  but  was  unable  to  do  so,  KC4- 
USC  went  into  action  and  contacted  an  am- 
ateur in  New  Jersey  who  put  the  phone  call 
through  to  the  pilot's  brother-in-law  in  Kan- 
sas City,  who  gave  a  full  story  of  the  con- 
dition of  the  wife  and  child  who  was  also 
in  the  accident.  At  the  time  of  the  phone 
call,  the  wife  was  still  on  the  danger  list  at 
the  hospital  but  the  baby  was  unhaimed. 
With  the  'copter  still  many  miles  away^  the 
pilot  got  the  report  of  his  wife'^s  condition 
from  Father  Dan,  A  week  later,  the  pilot 
was  aboard  a  ship  about  ten  miles  from  tlie 
camp  and  again  contacted  KC4USC  to  ask, 
if  he  came  ashore,  would  he  be  able  to  talk 
to  his  brother-in-law  in  Kansas  City  once 
again.  With  a  prearranged  schedule,  a  Syr- 
acuse station  was  contacted  and  the  pilot 
came  ashore  \\ith  the  ship's  doctor  and  cap- 
tain»  The  ship's  doctor  was  able  to  talk  to  the 
doctor  in  Kansas  City  and,  with  a  few  mo- 
ments conference,  the  news  came  that  the 
wife  was  out  of  danger.  The  pilot  was  so 
overcome  he  was  unable  to  speak  to  his 
brother-in-law  or  the  doctor.  Needless  to  say, 
amateur  radio  had  helped  another  man's 
morale  that  day  in  the  Antarctic, 

Besides  handling  traffic  and  phone 
patches,  there  were  other  services  that  the 
radio  amateurs  offered  to  the  isolated  men 
in    Antarctica.     At     Little     America     V,     a 
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newspaper  was  published  called  the  Pen- 
guin which  had  the  national  and  internation- 
al news  as  soon  as  it  happened.  From  the 
station  of  W2KCR  in  North  Syracuse,  New 
York,  Paul  Blum  with  four  members  of  the 
Radio  Amateurs  of  Greater  Syracuse 
(RAGS)  transmitted  the  first  newspaper 
page  by  facsimile  to  Little  America  V,  on 
May  5th,  1957.  The  transmission  consisted  of 
a  cartoon,  two  pictures,  news  stories  and  a 
greeting.  This  was  so  successful  that  a  one 
page  newspaper  sheet  was  transmitted  twice 
a  week,  which  now  included  more  photos 
of  people  in  the  news,  sports  and  of  course, 
cheesecake  (the  girls  usually  wearing  fur 
coats).  About  May  30th  another  news  pro- 
ject was  started  called,  "Operations  Baby 
Face",  Pictures  of  the  new  born  babies  were 
sent  with  each  edition  of  the  newspaper. 
Many  happy  fathers  had  their  morale  lifted 
by  the  pictm-e  of  his  new  born  child.  One 
father  received  a  picture  of  his  son  18  hours 
after  being  born.  This  facsimile  operation 
became  so  popular  with  the  men  at  Little 
America,  they  gave  it  the  title  of  "W2KCR 
Family  Album''. 


Operation  "Baby  Face"  with  phota  of  new  bom  baby. 

A  bit  of  humor  was  also  included  in  these 
facsimile  operations.  In  the  fall  of  1958^  the 
Miss  America  Beauty  Contest  was  being  held 
in  Atlantic  City  so  Paul,  W2KCR,  conceived 
an  idea,  as  a  morale  builder,  to  stage  a 
beauty  contest  at  Little  America  and  call 
it  the  Miss  Little  America  Beauty  Contest. 
The  onjy  difference  between  the  two  contests 
was  that  in  the  one  at  Little  America  the 
winner  would  be  selected  from  the  pictures 
instead  of  in  the  flesh.  Pictures  of  the  various 
state  winners  were  transmitted  to  Little 
America  and,  as  they  were  received,  they 
were  hung  on  a  large  bulletin  board  with 


Miss  Littte  America  beauty  contest 

statistics  of  each  of  the  Miss  America  con- 
testants* To  keep  the  selection  of  the  win- 
ner completely  impartial,  the  contestants 
were  identified  only  by  number.  After 
heated  voting  in  67  below  zero  weather, 
Miss  Massachusetts  (36"-24"-36")  was  pick- 
ed as  Miss  Little  America  of  1958.  It  was 
a  close  race  with  a  hazeleyed  blond  from 
Tennessee  but  Miss  Massachusetts  won  in 
the  runoff.  The  winner  was  awarded  a  sil- 
ver penguin  which  was  paid  for  by  the 
"residents"  of  Little  America.  All  the  news 
services  carried  the  photograph  of  the  Miss 
Little  America  winner  and  it  hit  the  front 
pages  of  many  newspapers  throughout  the 
United  States, 

In  1959,  Little  America  V  was  closed^ 
but  Mc  Murdo,  Byrd  and  the  South  Pole 
stations  were  designated  as  permanent  sci- 
entific observation  stations,  Mc  Murdo  Sta- 
tion became  the  hub  of  all  communication 
activities  both  Navy  and  amateur  radio. 
With  Mc  Murdo  Station  as  the  communi- 
cations center,  amateur  radio  activities  also 
became  a  center  of  communications  at 
KC4USV.  In  the  summer  months^  the  arrival 
of  scientists  from  all  parts  of  the  world  made 
Mc  Murdo  station  look  like  some  large  city 
hotel  with  a  "full  house''.  Each  night  there 
was  "standing  room  only"  in  the  ham  shack, 
waiting  for  phone  patches  to  stateside,  KC4" 
USV  operated  around  the  clock,  with  two 
or  more  operators  on  a  shift  ,to  take  care 
of  this  peak  load  of  traffic  and  phone  patch- 
es.  As  the  summer  months  came  to  an  end, 
the  scientists  returned  to  their  homes  and 
the  "wintering-over"  Navy  personnel  settled 
down  for  a  long  hard  winter  ahead.  An- 
tennas and  equipment  had  to  be  checked 
before  100  knot  gales  with  snow  whip  into 
the  Antarctic,  Even  with  the  best  of  care, 
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KC4USV  .  .  These  call  letters  are  beamed  from  +he 

Navy  ham  s+a+Ion  at   McMurdo   over  6,000   times  a 

year.  The  stee!  cables  over  the  ham  shack  are  needed 

to   hold   it  down   during   -frequent  Antarctic   gales. 
Offieml   TI,S,   Navp  PhoLpgrapIu 

very  often  the  antennas  were  damaged  by 
severe  storans. 

From  1960  to  1962,  Mc  Murdo,  Byrd  and 
the  South  Pole  stations  took  on  a  new  look 
with  a  modernization  program  o£  antennas 
and  equipment.  At  Mc  Mnido  station,  a 
nuclear  atom  electric  power  plant  replaced 
the  fuel  burning  generators  which  had  been 
in  use  since  the  IGY  year.  A  new  tower 
and  a  new  Mosley  TA  33  beam  was  installed 
and  in  the  ham  shack  the  complete  32  S 
Line  ( Collins )  took  the  place  of  older  eqiiip- 
ment.  With  this  work  finished  at  Mc  Murdo 
station,  new  antennas  and  equipment  were 
installed  at  the  South  Pole,  Byrd  and  Hallet 
stations.  Highly  directional  conical  monipole 
and  uhf  antennas  were  part  of  the  antenna 
replacements  at  Byrd  station.  Upon  comple- 
tion of  this  modernization  program^  the  ca- 
pability of  these  stations  improved  consid- 
erably. 

Through  the  years  from  1962 ^  Navy  per- 
sonnel were  relieved  of  duties  and  others 
came  to  take  their  places.  Amateur  radio 
activities  were  much  the  same  until  this  pre- 
sent year  when  Operations  Deep  Freeze 
1968  got  under  way*  With  the  summer  sea- 
son here  again,  operations  at  the  Antartica 
stations  are  again  at  high  peak.  At  KC4USV, 
amateur  radio  activity  is  increasing  and 
some  facts  just  received  from  there  might 
give  you  a  picture  of  their  amateur  radio 
operations.  An  average  of  19.7  phone  patches 
a  day  are  put  through  to  the  United  States 
and  the  world-  The  record  number  of  phone 
patches  for  this  summer  season  is  56  patches 
in  eight  hours*  From  October  to  March 
(the  summer  support  season)  approximately 
3,000  patches  are  made.  During  the  winter 
season,    March   thi^ough   September,    a   total 


of  2800  patches  were  completed.  An  average 
of  fifteen  states  are  covered  each  week  in  the 
patching,  A  years  total  in  phone  patches 
averages  about  6,000,  Emergency  phone 
patches  are  received  and  transmitted  at  any 
time  as  there  are  six  regular  ham  operators 
at  Mc  Murdo.  "Marathon"  phone  patch 
transmissions  are  held  on  major  holidays; 
beginning  on  the  holiday  (Mc  Murdo  time) 
and  ending  at  Midnight  the  next  day.  Be- 
sides all  this  phone  patch  activity,  Mc  Mur- 
do station  is  also  a  member  of  the  Navy 
MARS  network  with  the  caU,  N0ICE.  They 
operate  with  the  east  coast  from  0100  to 
0300  Zulu  time.  The  midwest  from  0300  to 
0430  Zulu  and  the  west  coast  from  0430  to 
530  Zulu.  Several  thousand  MARSGRAMS 
are  transmitted  and  received  each  month. 
The  outpost  stations,  KC4USB  at  Byrd  and 
KC4USN  at  the  South  Pole,  althou^i  staffed 
with  smaller  crews,  participate  in  these  ama- 
teur radio  activities  as  well. 

There  are  many  radio  amateurs  to  be 
commended  for  their  participation  in  han- 
dling all  the  traffic  and  phone  patches  from 
and  to  the  isolated  men  in  the  Antarctica, 
Some  have  participated  in  this  dedicated 
work  for  more  than  ten  years.  Space  does 
not  allow  a  complete  list  of  everyone  who 
has  had  any  part  of  the  communication 
link  between  the  men  in  the  Antarctica  and 
their  loved  ones  at  home.  We  v^U  however 
list  several  of  the  radio  amateurs  who  have 
been  mentioned  in  the  letters  we  received 
from  the  men  who  are  now  in  the  Antarc- 
tic or  from  those  who  have  done  duty  there 
in  past  years.  Topping  the  list  (ladies  first!) 
is  Betty  Gillies,  W6QPI,  who  for  the  past 
ten  years  has  seldom  missed  a  schedule  with 
the  Antarctic  stations  to  pick  up  traffic  and 
phone  patches.  Her  record  of  phone  patches 
and    ham  grams,    during    these    years,    total 


Betty    Gillies    W6QPI    picking    op    traf-fic    from    one 
of  the   Antarctic   stations- 
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several  thousands.  Betty  is  also  a  member  of 
Navy  MARS  and  her  call  is  N0AYT.  Kayla 
Bloom,    WIEMV,     formerly    W0HJL    and 
KH6CKO,  just  happens  to  be  the  new  editor 
of  73,  Besides  being  editor,  Kayla  has  done 
a  lot  ot  traffic  handling  with  the  men  at  the 
Soutli  Pole  station,  KC4USN.  When  she  Kved 
in  Kailua,  Oahu^  many  hours  were  spent  in 
this  work  but  now  being  editor  of  73  keeps 
her  busy  into  the  ivee  hours  of  the  morning. 
There  is  also  Captain  Haud  Gillis,  W4UEL, 
pilot  for  Pan  American  Airways,  who  has, 
for  the  past  ten  years,  been  one  of  the  reg- 
ular   scheduled    stations    picking    up    phone 
patches  and  traffic  from  aU  the  Antarctica 
stations  when  not  flying.  W2KCR/W1CED, 
Paul  Blum,  mentioned  earlier  in  this  story, 
still   does  a   lot   of  phone  patching  for   the 
men  in  the  Antarctica.  W7ARS,  Walter  Net- 
tles has  had  RTTl'  skeds  with  Mc  Murdo  and 
Byrd  stations  for  some  several  years.  Also  on 
RTTY  .skids  with  Byrd  and  Mc  Murdo  sta- 
tions are  KITWK,  Kenneth  Nokes  and  John 
Terry,    KL7DRZ,    Kenneth    Nokes    is    QSL 
manager  for  Byrd  and  South  Pole  stations. 
His   address   is   Island  Park  Road,   Ipswich, 
Mass,  Charles  Morgan,  KIGZL  does  consid- 
erable phone  patching  for  the  men  at  Byrd 
station,  during  the  winter  months.  Again  to 
all   amateurs   contributing  to   this   dedicated 
work,  the  men  in  the  Antarctic  "Thank  You"! 
It  is  now  the  middle  of  the  summer  season 
in  the  Antarctic  and  this  brings  more  radio 
amateur    activity*    Scientific    patties    in    re- 
mote areas  are  accompanied  by  ham  gear. 
Picket    ships    and    research    vessels,  USCG 
ice  breakers  and  supply  ships  all  have  ham 
stations  aboard*  The  call  letters  of  these  and 
the  other  Antarctic   stations  may  be  useful 
for    reference   in    traffic    handling    and    we 
list  them  as  follows: 
KC4USV  .  .  Mc  Murdo 
KC4USX  .  ,  Williams  Field,  Mc  Murdo 
KC4USB  . .  Bvrd 
KC4USN  .  -  South  Pole 
KC4USJ  .  .  Plateau 
KC4USH  -  .  Hallet 
KC4USP  ,  .  Palmer 
KC4USL  •  ,  Little  Brockton 
KC4USG  .  .  USCG  Glacier 
KC4USD  .  .  Burton  Island  (USCG) 
KC4AAA  -  -  Research  Vessel  Eltonin 
KC4USS  .  ,  Picket  Ship  USS  Mills 
KC4USO  .  .  Picket  Ship  Thos,  J,  Gary 
KC4USC  •  ,  Anny  Helicopter  Squadron 
KC4USM  .  •  Satelite  near  Byrd   Station 
KC4AAO  .  .  Byrd  SateUite,  long  wire 


Some  of  these  stations  are  closed  during  the 
*Svintering-over"  period  ^md  the  USCG  ice 
breakers  return  to  their  home  ports  in  the 
states. 

Before  we  bring  this  story  to  an  end^  we 
wish  to  relate  a  human  interest  story  of  a 
radio  amateur  who  has  spent  a  good  part  of 
his  life  in  the  Antartica,  Juhan  P,  Gudmun- 
son,  K0OEE/N0ANU,  now  stationed  at  Mc 
Murdo  station,  has  recently  returned  for  his 
fifth  tour  of  duty  in  the  Antarctic  and  look- 
ing forward  to  his  sixth,  next  year.  JuKan 
lUTiAcd  the  first  time  at  Little  America  in 
1956  and  wintered-o^^er  till  1937*  He  was  one 
of  the  operators  at  KC4USA  that  year.  In 
1960-61  and  1961-62,  JuHan  was  one  of  the 
operators  at  KC4USV  Mc  Murdo  and  op- 
erated KC4USX  at  WiUiams  Field.  During 
the  wintering-over  period  1962-63,  he  was 
one  of  tlie  operators  at  KC4USN  at  South 
Pole  Station  and  also  operated  at  KC4USB 
that  yean  In  January,  1967,  the  National 
Science  Foundation  honored  Juhan  Gud- 
munson  by  naming  a  mountain  in  Antarctica, 
Mount  Gudmundson. 

Through  the  years  anateur  radio  and  the 
radio  amateur  have  contributed  willingly  to 
science  and  public  service  and  a  recent 
letter  from  Rear  Admiral  Robert  H.  Weeks, 
ass't.  Chief  of  Naval  Operations  ( communi- 
cation s)  expresses  the  importance  of  amateur 
radio  to  the  morale  of  Navy  personiiel, 
"The  contributions  which  amateur  radio 
makes  to  the  morale  of  Navy  personnel 
throughout  the  world  are  numerous  and  var- 
ied. Unfortunately^  many  incidents  involv- 
ing amateur  radio  have  been  lost  to  history 
because  of  documentation.  There  is  a  de- 
finite story  to  tell  regarding  the  importance 
of  amateur  radio  to  personnel  connected 
with  naval  operations  in  remote  areas  such 
as  those  in  Antartica," 

This  is  the  story,  in  a  brief  way,  about 
Operations  Deep  Freeze  and  the  radio  ama- 
teurs who  participated  in  it.  To  those  men 

of  the  Antarctic  who  are  part  of  this  story, 
we  hope  it  has  been  a  httle  insight  of  the 
many  hours  of  happiness  w^hich  amateur  ra- 
dio has  brought  to  them. 

I  wish  to  thank  Bett\^  Giffies,  W6QPI, 
Paul  Blum,  W2KCR,  JuUan  Gudmundson, 
K0OEE,  Father  Daniel  Linehan,  WIHWK, 
Commander  T.  N,  Thompson  and  all  the 
Navy  personnel  who  helped  make  this  story 
possible, 
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W.   B.  Cameron   WA4UZM 
324  S.  Riverhills  Drive 
Tempte  Terrace,  Florida 
33617 


The  Crystal  Shopping  List 


The  ham  who  enjoys  building  gear  usually 
has  a  number  of  projects  in  mind  at  any  one 
time  which  require  crystals,  Hamfest  and 
surplus  store  prices  are  attractive,  but  it  is 
wearisome  going  through  box  after  box  only 
to  come  home  and  realize  that  you  passed  up 
a  crystal  which  would  triple  onto  the  wanted 
frequency  while  hunting  for  one  which 
would  double.  Moreover,  the  buck  fever  of 
bargain  hunting  docs  not  improve  one^s 
arithmetic  on  the  spot  The  answer^  of  course 
is  a  list,  but  the  trick  is  to  prepare  a  list  in 
such  a  way  that  the  alternative  frequencies 
which  might  be  used  are  easily  compared 
while  the  total  list  is  in  serial  order  to  facili- 
tate a  quick  search.  Here  is  how  this  can 
be  done. 

Say  you  want  to  build  .six  pieces  of  gear,  a 
low  frequency  marker  oscillator ,  a  21  MHz 
converter  with  two  ranges  (for  cw  and  phone) 
feeding  a  Q5er,  a  28 MHz  converter,  a  50- 


MHz  converter,  and  a  14MHz  and  28 MHz 
SSB  exciter.  Sounds  complicated?  Well,  it 
takes  more  than  crystals,  but  hunting  all 
these  crystals  ot  the  next  hamfest  is  easy,  if 
you  set  up  your  list  as  showTi  in  Fig,  1. 

The  two  low  frequency  crystals  are  so  dif- 
ferent that  they  hardly  complicate  life.  The 
rest  fall  in  serial  order  by  columns  with  alter- 
nates appearing  in  rows  across  the  page. 
Now  if  you  find  a  6866,  for  instance,  you 
know  immediately  that  you  have  finished 
with  that  row  and  can  strike  off  5150,  6866, 
10,300  and  20,600,  all  of  which  were  pos- 
sible alternates  for  the  CW  range  on  the 
21  MHz  converter.  If  you  wonder  how  all 
trese  are  so  readily  interchangeable,  1  recom- 
mend that  you  investigate  the  Robert  Dollar 
oscillator  as  one  of  the  best  for  overtone  and 
harmonic  generation.  Just  don  t  get  ahead  of 
me  at  the  crystal  table  at  the  next  hamfest! 

,  .  .  WA4UZM 
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24  HOUR  DELIVERY 


We  guarantee  that  we  will  ship  all  orders 
for  10  crystals  or  less  within  24  hours 

of  receiving  the  order. 
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SEND  FOR  OUR  1968  CATALOG  OF 

PRECISION  QUARTZ  CRYSTALS  AND  ELECTRONICS 

FOR  THE  COMMUNICATIONS  INDUSTRY 


O 


SENTRY  MANUFACTURING  COMPANY 

fSJ4  Linwood  Boulevard -Oklahoma  City,  Oklahoma  73106 

PHONE:  405-232-1431 


W.  W.  Davey  W7CJB 
329  East  Kent 
Missoula,    Montana 


Witching  for  Better  Grounds 


1 


,  -J  .    .'".    "**:■". . 

— ,v  >•« 

—      • 

This  article  is  written  with  tlie  idea  that 
antenuM  performance  can  be  improved  by 
proper  location  of  radials  and /or  ground 
rods  being  driven  into  more  favorable  eartli 
locations*  Low  resistance  grounds  also  im- 
prove reception  by  effectiveh  lowering  the 
power  line  noises  at  the  receiver  input, 
which  in  turn  improves  the  signal  to  noise 
ratio  of  the  received  signal. 

The  basis  for  this  article  is  the  fact  that 
some  people  liave  the  ability  to  locate  un- 
dergrouiKl  objects,  pipes  and  water  streams 
by  so  called  witching  methods.  I  don*t  be- 
lieve that  anyone  has  come  up  with  an  ex- 
planation of  this  phenomenon  of  witching, 
but  the  fact  remains  that  it  is  being  done^ 
and  with  surprising  accuracy.  After  talking 
with  persons  who  have  this  ability,  I  have 
come  to  the  conclusion  that  the  ability  must 
be  partially  hereditary.  But  first  and  fore- 
most, the  person  making  use  of  tliis  abil- 
ity has  to  believe  in  it  himself.  It  only  fol- 
lows that  there  will  be  many  non-believers. 
You  ean*t  convince  some  of  them  even  after 
they  have  seen  tlie  results.  As  an  example, 
I  recently  had  the  occasion  of  watching  a 
so  called  "witcher**  demonstrate  his  abOity 
to  a  couple   of  'non-believers'*.   They  were 


i   m 


making  fun  of  him  while  trying  to  locate 
some  buried  water  pipes.  He  made  the 
statement  that  he  could  find  a  lot  smaller 
objects  than  pipes.  One  of  them  said,  "How 
about  me  burjing  a  nickel  in  the  dirt  and 
you  find  it"?  As  it  happened  the  witcher 
had  shortly  before,  been  practicing  on  small 
coins ^  so  he  suggested  that  one  of  the  non- 
believers  bury  3  nickels  close  together  along 
a  track  recently  left  by  a  tractor  wheel. 
This  particular  track  was  plainly  visible  for 
a  distance  of  about  fifty  feet.  In  short  order, 
tlie  witcher,  using  two  rods  made  from  coat 
hangers  located  the  3  coins.  The  non-be- 
lievers again  hid  the  coins  and  again  in  2  or  3 
minutes  tlie  witcher  had  located  the  coins. 
You  can  imagine  the  disgust  which  showed 
on  the  faces  of  the  non-believers.  They  sim- 
ply walked  away;  mumbling,  "I  still  don't 
believe  it's  possible". 

There  seems  to  be  various  methods  used 
by  various  people  in  locating  buried  ob- 
jects,  I  was  recently  told  of  a  man  in  Alaska 
who  used  an  ordinary  crow  bar  for  locat- 
ing buried  water  streams*  He  was  in  great 
demand  to  locate  spots  on  which  to  drill 
for  water  wells.  When  using  the  crow  bar 
he  would  balance  the  bar  in  his  hand  and 
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when  he  passed  over  the  soiirce  of  water, 
the  bar  would  dip  do\^Ti\vard,  From  expe- 
rience he  could  get  some  idea  of  the  depth 
of  the  proposed  weE, 

I  have  seen  other  persons  use  wiUow 
branches,  rods  made  of  brass,  copper  or  iron. 
My  Uncle  showed  me  how  to  witch  for  water 
when  I  was  about  16  years  old.  He  was  fol- 
lowing a  buried  stream  by  crossing  back  and 
forth  over  it  as  it  passed  under  our  front 
yard.  He  told  me  the  pull  was  very  strong 
and  that  it  was  impossible  for  him  to  hold 
the  willow  horizontal  when  he  passed  over 
any  large  body  of  water.  In  order  to  con- 
vince me.  he  told  me  to  hold  the  end  of  tlie 
willow  on  one  end  with  a  pair  of  pliers. 
To  my  amazement,  the  willow  twisted  off 
in  the  grip  of  the  pliers.  He  also  told  me 
at  this  particular  time  tliat  the  water  would 
be  about  12  feet  deep.  From  the  direction 
that  he  was  indicating  the  underground 
stream  was  following,  I  scoffed  at  the  idea, 
since  it  appeared  to  me  that  any  water  only 
12  feet  deep  would  have  to  rise  more  than 
that  to  get  onto  tliis  small  plateau  on  which 
he  was  witching.  Well  to  make  a  short  story 
shorter,  I  took  my  Father's  post  hole  auger 
and  made  some  extensions  for  it.  I  angered 
down  at  the  spot  indicated  by  my  Uncle, 
Lo  and  behold,  I  found  water  at  eleven 
feet.  That  made  a  believer  out  of  me,  but 

quick. 

While  I  don't  claim  to  have  excellent  sen- 
sitivity for  locating  buried  objects,  I  have 
never- the-less  located  many  water  pipes, 
buried  electrical  cables,  junction  boxes  eta 
I  have  sho^vn  other  persons  how  to  do  it, 
and  many  of  them,  it  turns  out,  have  better 
sensitivity  than  I  do.  For  instance  I  was 
never  able  to  locate  the  3  nickels  in  the 
dirt,  I  have  noticed  one  thing,  though,  that 
early  in  the  morning,  when  my  power  of 
concentration  is  highest,  that  I  do  have  more 
sensitivity  than  late  in  the  day,  especially  if 
iVe  had  a  trying  day  at  work.  Up  to  this 
point  the  reader  is  probably  wondering  why 
I  don't  get  to  the  point  and  tell  him  how 
to  do  iti 


long  side  of  the  'TJ*  should  be  12  to  15 
inches  long.  Smooth  out  any  bends  in  the 
metal. 


Making  the  rods 

Simple  but  effective  divining  rods  can  be 
made  from  a  pair  of  metal  coat  hangars. 
It  IS  only  necessary  to  cut  the  hook  off  of 
the  coat  hangar  and  bend  the  metal  in  the 
shape  of  an  "L".  The  short  side  of  the  "L'' 
be  about  5  or  6  inches  long  and  the 


Usrng  tfie   rods 

Hold  the  rods,  one  in  each  hand  as  sho\^nn 
in  the  picture.  During  **actual  operating  con- 
ditions'*, the  rods  are  gripped  loosely,  I  re- 
peat, loosely.  The  hands  will  be  separated 
about  24  inches  apart,  and  the  long  side 
of  tlie  rod  wiU  be  extended  directly  out  in 
front  of  you.  It  is  quite  important  to  hold 
the  rods  horizontal,  or  in  the  words  of  the 
scientist  or  m  athematician— approximately 
90''  from  the  forces  of  gravity.  Actually  the 
tips  of  the  rods  should  be  down  perhaps 
1/8  inch  from  the  horizontal.  This  will  as- 
sure that  they  will  stay  pointed  straight 
ahead  unless  influenced  by  external  forces- 
Remember  though,  if  they  tilt  down  too  far, 
the  tips  of  the  rods  mil  have  to  overcome 
gravity  to  turn  in  your  hand.  This  will  de- 
crease the  sensitivity.  With  the  rods  pointed 
straight  out  ahead  of  you,  and  with  your 
hands  about  24  inches  apart,  start  walking 
slowly  forward.  As  you  pass  over  a  buried 
water  pipe,  or  underground  stream,  or  other 
object^  the  rods  will  turn  inward,  and  will 
come  together.  Walk  up  several  times  to  the 
point  where  the  rods  turned  in,  to  get  the 
feel  of  things.  Then  walk  up  to  the  same 
point  from  the  opposite  direction. 

You  will  probably  find  that  the  two  points 
are  separated  by  several  feet.  The  pipe  or 
water  stream  \\  ill  be  directly  below  the  mid- 
point of  the  two  spots  where  the  rods  turned 
in.  The  deeper  the  pipe  or  water  stream,  the 
farther  apart  will  be  the  two  spots  where 
the  rods  turned  in.  You  can  move  laterally 
6  or  8  feet  and  repeat  the  process.  In  this 
manner  you  can  trace  the  pipe  or  water 
stream  all  the  way  across  your  property. 
If  you  move  laterally  and  cannot  get  another 
indication,  it  may  be  that  the  pipe  made  a 
bend.  You  will  have  to  change  your  direc- 
tion of  walking  so  as  to  cross  the  pipe  at 
ail  angle. 

Now  that  you  have  mastered  the  art  of 
witcliing,  suppose  we  get  back  to  the  orig- 
inal purpose  of  this  article,  which  I  remem- 
ber was  to  try  and  find  a  more  favorable 
location  for  your  radials  or  to  find  a  wet- 
earth  groimd. 

I  am  assuming  tliat  you  have  located  and 
marked  with  stakes  aU  of  the  buried  pipes 
that  cross  your  property.  If  you  have  a  sep- 
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VALUABLE  books  from  E.&E 
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THEORY  AND  PRACTICE 

by  Harry  D.Hooton,  W6TYH.  The 

one-source  guide  to  ssb. 
Covers  the  origin  and 
principles  of  ssb,  deriva- 
tion of  ssb  signals,  car- 
rier suppression  tech- 
niques^ sideband  selec- 
tion, carrier  generators, 
speech  amplifiers  and  filters,  ssb  generators, 
balanced  mixers  and  converters,  low-power 
ssb  transmitters,  linear  r-f  amplifiers,  ssb 
communications  receivers^  transceivers,  tests 
and  measurements.  Includes  chapters  on  how 
to  build  air- tested  linear  amplifiers.  352  pages* 
Hardbound.  Order  No,  EE-350,  only .  .  ,  $6.95 

NEW  17  TH  EDmOM  OF  THE  FAMOUS 

RADIO  HANDBOOK 


Tells  how  to  design, 
buMd,  and  operate  the 
latest  types  of  amateur 
transmitters,  receivers, 
transceivers,  and  am- 
plifiers. Provides  ex- 
tensive, simplified  theory  on  practically  every 
phase  of  radio.  Broadest  coverage;  aU  origi- 
nal data,  up-to-date,  complete^  816  pages. 
Order  EE-167  ,  only , $12,95 

RAOIOTELEPHONE  LICENSE  MANUAL 

Helps  you  prepare  for  all  commer- 
cial radio-telephone  operator's 
license  exams.  Provides  complete 
study-guide  questions  and  answers 
in  a  single  volume.  Helps  you  un- 
derstand fully  every  subject  you 
need  to  know  to  obtain  an  opera- 
tor's license, 200  pp.  Order  EE-OSO^orZj. $5.75 

LEADING  BOOK  ON  TRANSISTORIZED 
COMMUNICATIONS  EOUIPMENT 

TRANSISTOR   RADIO   HANDBOOK,    by 

Donald  L,  Stoner,  W6TNS,  Lester 
A,  Earnshaw,  ZLIAAX,  Covers  a 
wide  range  of  communication  uses 
for  both  amateur  and  commercial 
applications.  Includes  audio  and 
speech  amplifiers,  VHF  transmit- 
ting and  receiving  equipment,  SSB  exciters, 
and  complete  SSB  transceivers.  180  pages. 
Order  EE'044  ,  only..,,, $5.00 
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tic  tank  or  cesspool  in  your  backyard  it  might 
be  a  good  Idea  to  locate  this  and  murk  it 
so  as  not  to  locate  an  antenna  post  directly 
over  it  If  you  are  fortunate  enough  to  have 
a  large  yard  \\dth  water  pipes  underground^ 
you  can  locate  that  new  vertical  antenna  di- 
rectly  over  one  of  the  pipes.  This  will  allow 
you  to  place  two  of  the  radials  ISO'*  apart 
and  directly  over  a  water  pipe*  I  would  also 
suggest  that  you  run  parallel  wires  for  the 
radials  which  are  directly  over  the  pipe. 
This  will  increase  the  capacitive  effect  be- 
tween the  radials  and  the  buried  pipe. 
Radials  can  be  easily  biuied  in  a  lawn  by 
simply  drawing  an  axe  through  die  grass  to 
a  depth  of  about  4  inches.  Lay  the  copper 
radial  in  the  sUt  made  by  the  axe  and  tramp 
down  the  sod  on  either  side.  In  a  week  or 
so  you  won't  be  al>le  to  find  where  you  had 
cut  the  slit  in  the  grass. 

It  may  be  worth  your  time,  if  the  water 
pipe  is  not  too  deep,  to  dig  down  and  fas- 
ten a  ground  clamp  on  the  pipe  directly  be- 
low that  new  vertical  antenna  location.  Tliis 
will  increase  the  effectiveness  of  the  ground- 
ing system. 

Now  then,  suppose  you  know  that  there 
are  no  water  pipes  in  the  area,  but  that 
you  have  located  an  undergiound  stream. 
You  can  drive  ground  rods  down  into  the 
stream  and  this  will  give  you  a  wet- ground. 
Most  of  these  underground  strejuns  run  the 
year  around,  but  even  if  they  don^t,  the  dirt 
will  remain  moist  near  the  sand  or  gravel  in 
which  the  stream  was  flowing.  In  any  case 
a  moist  ground  is  better  than  a  ground  rod 
driven  into  dry  dirt,  which  is  almost  100% 
ineffective,  One  way  to  check  to  see  if  vour 
ground  system  is  effective  is  to  make  use 
of  the  commercial  power.  I  am  assuming 
now^  that  the  power  company  has  their  neu- 
tral grounded  in  various  spots  throughout 
the  city.  Generally  this  is  done  at  the  distri- 
bution tiansformer.  If  the  power  company 
uses  a  grounded  neutral  system,  then  you 
can  connect  a  100  watt  bulb  between  your 
new  ground  system  and  the  power  company's 
hot  side  of  the  line.  The  bulb  should  light 
to  near  full  brilliance  if  it  is  a  "good" 
ground.  If  it  doesn't  light,  try  a  10  watt  bulb. 
If  the  10  watt  bulb  doesn't  light  at  all^  your 
new  groimd  system  is  not  going  to  be  very 
effective.  Remember,  however  that  unless 
the  Power  Company's  neutral  is  grounded, 
this  system  of  checking  won't  reveal  any- 
thing, A  word  of  caution— llOV  can  be  dan- 
gerous. Connect  the  bulb  and  ground  ^vire 
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prior  to  connecting  the  hot  wire.  Make  sure 
you  are  insulated  from  the  hot  wire. 

Here  is  hoping  that  you  will  be  lucky 
enough  to  locate  a  *  wet  ground"  right  out- 
side of  your  ham  shack  window.  If  you  were 
not  successful  in  this  venture,  but  you  lo- 
cated an  underground  stream  over  in  the 
corner  of  your  property,  you  have  not  wast- 
ed your  time.  Drive  a  sand  point  down  into 
the  underground  stream  and  use  the  water 
to  irrigate  your  garden.  You  might  even 
use  the  water  to  form  a  "wet  counte^poise*^ 
that  is,  by  sprinkling,  keep  the  earth  wet 
around  your  radials  at  all  times,  HAPPY 
WITCHING! 

.  .  .  W7CJB 


Bee  Line  Audio  Filter 

That  little  audio  filter  advertised  by  Ham 
Buerger  caught  our  eye  and  we  decided 
this  might  be  something  well  worth  a  try. 
We  were  right. 

The  AJ-1  is  a  variable  audio  filter  for 
use  with  receivers  or  transceivers.  It  plugs 
into  the  output  of  the  receiver,  processes 
the  flow  of  audio,  and  presents  it  to  a  4-ohm 
speaker  output  or  earphones. 

The  AJ-1  is  designed  primarily  for  CW 
work,  but  it  does  an  appreciable  job  of  cut- 
ting down  on  the  QRM  when  listening  to 
AM  or  SSB.  The  selectivity  of  the  filter 
can  be  adjusted  to  drop  out  that  annoying 
voice  from  the  next  higher  channel. 

There  is  a  slight  insertion  loss  of  about 
5  dB  for  the  filter.  The  real  loss  is  where 
you  want  it,  above  3000  Hertz,  those  fre- 
quencies which  interfere,  but  don't  help 
communications.  At  2000  Hz  the  filter  gives 
you  from  15-dB  attenuation  at  minimimi 
to  about  45  dB  at  maximum.  At  1000  Hz 
the  filter  gives  a  minimum  of  about  5  dB 
and  a  maximum  of  about  23  dB  attenuation. 
There  is  httle  effect  below  300  Hertz. 

So,  as  you  can  see,  the  AJ-1  is  quite  a 
handy  device.  Not  a  bad  deal  for  $7.95  at 
all  And  once  you  get  used  to  using  it  you 
just  never  switch  it  out  of  the  circuit  .  •  . 
everything  is  so  much  less  nois>^  this  w^ay* 
On  CW  you  can  almost  completely  eliminate 
a  signal  just  a  few  hundred  cycles  higher 
up  the  band.  The  CW  bands  being  as  vacant 
as  they  are  diese  days,  perhaps  this  is  not 
important  to  you? 
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SPECIAL 

TV  CAMERA 

PARTS  KIT 

ONLY 

$99.95 

including  vidicon  and  lens! 

To  meet  the  many  requests  for  a  low-priced 
solid  state  TV  camera  kit,  we  have  made  avail- 
able from  our  factory  stock  the  following  parts 
which  you  can  assemble  at  very  little  additional 
espense  into  a  superb  TV  camera-  Included  m 
the   kit  are  the  following: 

IJ  Completely  assembled  and  tested  video 
amplifier  plug-in  circuit  board  with  a  TO- 
transistor  6  MHi  bandwidth  amplifier  and 
keyed    clamp   with    odiustable   pedestal    ond 

sync  mixer. 

21  Completely  assembled  plug-in  sweep  cir- 
cuit board  with  8  transistor  and  5  diode 
horizontal  and  vertical  sweep  generators 
and  amplifiers  featuring  excellent  linearity 
and  more  than  enough  drive  for  1"  vidicons. 
31  Excellent  quality  deflection  yoke  ond 
focus  coil  with  beam  alignment  magnets  and 
raster  positioning  adjustment*  Also  included 
IS  the  vidicon  tube  clamp  and  target  con- 
nector. 

41  Camera  tested  vidicon  excellent  for 
amateur  use  and  matched  to  the  deflection 
assembly  above. 

51  Good  quality  F1.9  or  better  achromatic 
lens  with  matching  lens  mount. 
Note:  All  items  are  brand  new  except  vrdicons 
which  we  guarantee  will  work  with  the  parts  kit 
supplied  when  assembled  according  to  the  sche- 
matic and  adjusted  according  to  normal  pro- 
cedure. Since  step-by-step  instructions  are  not 
available,  we  recommend  this  kit  only  to  those 
who  can  follow  a  schematic. 

Due   to   the    low   price    and    limited    quantity,    we 
cannot  sell  the  above  components  separately. 
V/hen  our  present  stock  is  exhausted,  It  will  cost 
at  least  $160,00  to  repeat  this  offen  Order  now 
to   avoid    disappointment. 

VANGUARD  LABS 

Dept.  H 
196-23  Jamaica  Ave.,  Hollis,  NY  11423 
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Nina  Day* 

18   Bushey   Avenue 

Petts  Woods 
Kent,  England 


The  Ham 


I  met  him,  I  liked  Iiim,  I  loved  him,  A 
month  later  he  told  me  he  was  a  ham.  "Nev- 
er mind.  Dear"  I  said  comfortingly,  "You 
must  be  good  at  somethings  everybody  is", 

"No,  you  don*t  understand",  he  answered, 
"come  home  with  me  and  111  introduce  you 
to  the  rig'\ 

I  had  visions  of  a  boat  or  a  tent  in  the 
garden.  I  was  totally  unprepared  for  the 
room  full  of  wires^  metal  boxes,  switches , 
meters  and  other  strange  things  that  met 
my    gaze. 

**Mind  yourself  on  the  soldering  iron",  he 
said.  He  was  to  be  saying  it  for  the  next  30 
years  or  so, 

**What  is  it  all?"  I  whispered. 

'It's  my  rig".  A  world  of  pride  was  in  his 
voice  and  I  knew  in  that  moment  that  I'd 
met  something  to  be  reckoned  w^th. 

My  mind  switched  to  the  new,  but  very 
small^  flat  we  had  chosen,  and  I  murmured 
some  words  about  perhaps  managing  to  get 
rid  .  ,  •  , 

**Get  rid?",  he  bellowed.  The  only  time  in 
the  30  odd  years  that  have  followed,  as  it 
happened,  that  he  ever  bellowed.  So,  I  knew 
from  that  moment  that  this  "thing"  had  to  be 
lived  with,  and  that  Vd  better  make  friends 
with  it. 

I  got  to  know  it  well-  Its'  whistles,  its' 
shrieks,  its'  howls,  and  from  time  to  time 
its'  effect  on  the  neighbors,  when  ft  inter- 
fered with  television.  Even  a  night  when  his 
voice  was  heard  coming  over  radios,  and 
for  some  reason,  a  record  player. 

Yes,  of  course,  he  would  see  to  it  at  once, 
but  the  band  was  open  at  the  moment  and 
the  DX  was  marvelous.  The  Sun  Spots 
had  just  taken  hold  and  we  were  on  our 


^  LEARN  CODE 

^"       fhe  right  way  -  with 

^   Code  Sound  languap! 


way  out  of  the  trough.  Wasn't  it  just  his 
luck  the  neighbors  should  complain  now. 

One  by  one,  our  three  children  arrived. 
They  survived  the  nights  of  metal  basiling  as 
if  it  were  sweet  music,  QSL  cards  ranged 
the  walls.  Government  surplus  became  a 
lionsehold  word, 

I  got  used  to  people  knocking  on  the 
door  asking  if  G3GAD  was  in  the  "shack". 
So  long  as  the  kettle  was  always  boiling  for 
the  endless  cups  of  tea,  things  went  on 
smoothly. 

The  walls  of  our  now  much  larger  house 
became  covered  with  certificates,  curhng  at 
the  edges.  DXCC,  WAZ,  WPX,  and  many 
others  that  were  meaningless  to  me.  A  very 
high  pole  was  as  necessary  to  the  garden 
as  the  roses.  Indeed,  wherever  we  moved, 
it  went  up  first. 

Field  days  were  special  dates,  ringed  in 
red  in  kitchen  and  shack  on  the  calendars- 
Until  the  Field  Day.  He  got  a  blast  from 
some  faulty  equipment  and  was  suddenly 
stone  deaf.  After  innumerable  tests  at  the 
hospital^  he  was  told  that  nothing  could 
be  done. 

The  house  was  quiet.  The  w^ustles,  groans, 
and  metal  bashing  stopped.  It  was  a  sad 
silence,  I  wa>uld  have  done  an\^hing  in  the 
world  to  be  able  to  hear  all  those  horrible^ 
but  familiar,  noises  again. 

Six  months  passed.  The  heap  of  metal  and 
wires  that  had  driven  me  crazy  over  the 
years,  lay  innised  and  covered  in  dust. 

He  sat  up  in  bed  one  morning  and  smiled. 
"I  think  I'll  just  call  CQ  and  see  if  anyone's 
about "^  he  said.  His  hearing  had  returned. 
My  Ham  was  back  in  his  beloved  head- 
phones  again. 


afe  W3CV£ 

"The  specialized  language  of  sound"  brings  you  a  complete  study 
of  the  international  Morse  Code.  Satisfied  users  say— '^Complete 
in  every  detair'— "Easy  to  learn!*'— "CSL  is  the  best!"- Increase 
YOUR  receiving  speed,  master  tiie  code  nowl    ^  ^  ^  i^  iA^  Sounif  History  Recordingi  Bept  73,  Box  IBofs,  WastiTitgton,  D.  C,  20023 


CSl  NR  1  &  NR  2  {1  tape)  for  the  prospective  Novice.  Technician, 
Generai  or  Amateur  Extra  First   3  to  25  wpm. 

CSL  NR  3  &  NR  4  {1  tape)  for  the  advanced  operator  with  a  sin^ 
cere  desfre  to  copy  code  sounds  at  raptd  speeds.  How  to  copy 
behind,  etc.  25  to  55  wpm.  Both  tapes,  plenty  of  copy— plain  and 
scrambled,   numerals  and   punctuation, 

Magnetic  tape,  7''  reef,  dual  track,  2  hours.  Immediate  delivery. 
Send  check  or  money  order,  (Specify  which  tape,)  $6.95  each* 

Bath  tapes  on  one  orders  only  S  13.50, 
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FOn  YOVR  TRANSCEIVER . . . 


LINEAR  SYSTEMS' 

MOBILE  POWER  SUPPLIES! 


Model  400-12  and  500-12  .  .  .  long-time 
favorites  of  amateurs  everywhere.  Both  models 
operate  all  transceivers,  but  the  500-12  gives  your 
rig  that  extra  power  when  conditions  get  rough  or 
the  battery  low.  400-12:  $129.50.  500-12:  $149.50. 
At  dealers  everywhere ! 


CENTURY 

CABLING 

INFORMATION 

CENruRY 

400  12  Pin  # 

Wire  Size 

CtHJURY 
SOO-12 

Cdbles 

FUNCTION 

SW5«D 

5W 
24a 

SW 

400 

TR-3 

TR-4 

HC-2(Mt 
NCX-3 

NCX-5 

KWM'f 

KWM.2 

sn  400 

S  ft  500 

GALAXY 
300 

GALAXY 
lil 
V 

1&2 

#3      Red 

I2v  Battery 

1 

3     #22 

#22    Yellow 

Bias 

3 

3 

3 

9 

3 

4 

4 

4 

B 

9 

4     Ji'Sa 

#22    Gfeen 

Low  Voltage 

10 

ID 

10 

11 

9 

1 

1 

2 

3 

3 

5     t22 

#22     R«d 

High  Voltage 

e 

8 

8 

10 

11 

2 

2 

1 

1 

1 

6    #22 

#22    Black 

:      Starter 

1 

7 

7 

2 

I 

7 

5 

5 

4 

12 

7     #S 

#3      Brown 
#lfi     Black 

Ground 
— 12v  Battery 

2&6 

6&9 

6&9 

I£.6 

2&5 
«i6 

3&9 

&  to 

347 

a.10 

3&6 

lO&ll 

7&11 

B     #16 

#16     White 

I2v  filament 

4&5 

wc 

N/C 

4 

4 

12 

11 

7 

S&6 

5&6 

inter- 
connect 

2&.A 
&5 

ExL  Spkr, 
to  Gfoundl 

12 

12 

12 

7 

12 

12  Volts 
to  SwvJtch 

2 

1 

COMMANDER  Model  400-12/117  ...  for  all  com- 
mercial transceivers  up  to  500  watts  PEP.  Operates 
from  117  volts  ac,  50  -  400  Hz,  or  12  - 15  volts  dc! 
Multiple  high-  and  low- voltage  output  taps  includ- 
ing adjustable  bias  and  battery  charging  voltage. 
Compatible  with  transceivers  for  years  to  come. 
$189.50. 


COMMANDER  CABLING  INFORMATION 

r 

COMMANDER 
Fin  #  and 
Wire  Color 

FUNCTION 

5W350 
SW  500 

SW  t40 
SW  400 

TR-3 
TR-4 

NC'2oa 

NCX-I 
NCX-S 

KWM-1 

KWM'2 

SR  1tO 
SR400 
SRSM 

GALAXY 

3aa 

GALAXY 
III 
V 

1       1       Green 

+275  Volts 

10 

9 

11 

9 

1 

1 

2 

3 

3 

2       Red 

+800  Volts 

8 

3 

10 

11 

2 

2 

1 

1 

1 

3       Black 

Ground 

4      Yellow 

Bias  '0-125  Volts 

3 

3 

9 

3 

4 

4 

4 

9 

9 

5      White 

Switch 

!         1 

1 

1 

1 

7 

5 

5 

4 

12 

7       f*urple 

Switch 

2 

2 

2 

2 

9 

7 

6 

11 

11 

8       Orange 

+  12  Volts 

S 

5 

N/C 

HfC 

N/C 

N/C 

N/C 

5 

5 

9       Blue    Brown 

l2Volts  A.a 

4 

4 

4 

4 

12 

11 

7 

6 

6 

10       BFack 

Ground 

6 

6 

6 

5&6 

3.iai4 

3&10 

3&9  ' 

10 

7 

Ext  Speaker 

12 

12 

12 

7 

12 

14^6       Red 

+  12VoJts            Battery            D-C,  Input  Cabe 

13-15 

—12  Volts             Battery            D.  C.  Input  Cable                                                                                          [ 
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23    Mi.    Mansfield    Avenue 
Wiriooski,  Vermont  05404 


Getting  the  Most  out  of  Link  Coupling 


Most  o£  the  VHF  transmitter  designs  in 
the  handbooks  J  and  other  amateur  publica- 
tions, use  coupling  links  to  transfer  energy 
either  between  .stages,  or  from  the  output 
tank,  to  an  antenna  of  some  sort.  These 
links  might  either  be  loops  around  the  out- 
put tank  or  linear  networks  if  the  tank  uses 
lines.  There  are  good  reasons  for  using  a 
link,  including  better  harmonic  rejection  be- 
cause of  the  lack  of  capacitive  coupling  that 
will  pass  everything,  and  maximum  power 
transfer  bet^veen  stages*  The  added  fea- 
tures of  better  harmonic  rejection  can  be  ap- 
preciated when  we  think  of  the  horrors  of  a 
good  case  of  T\^I  (and  what  that  entails  in 
the  way  of  personal  diplomacy  to  quiet  the 
neighbors).  Since  we  all  work  for  the  big- 
gest signal  we  can  squeeze  out  of  any  one 
circuit,  we  don't  care  to  leave  part  of  it  in 
the  tank.  With  so  common  a  circuit  in  use, 
it  might  be  nice  to  know  more  about  it,  so 
you  can  snow  the  hams  who  aren't  informed. 

What  is  a  link?  Basically  a  link  is  an  im- 
pedance tiansforming  device  which  takes 
the  high  output  impedance  of  your  driving 
stage  and  either  transfonns  it  to  the  im- 
pedance of  your  following  grid,  or  trans- 
forms it  to  an  impedance  which  will  match 
the  relatively  low  impedance  at  which  most 
antennas  operate.  Since  the  transformer  has 
been  analyzed  rather  thoroughly  in  the  past, 
it  might  be  well  to  take  this  information  and 
transfer  it  to  the  high-frequency  realm  of 
VHF. 

A  transformer  is  a  magnetically  coupled 
circuit  consisting  of  two  conductors  in  close 
enough  proximity  to  each  other  so  the  mag- 
netic field  of  one  cuts  the  other.  A  varying 
current  in  either  conductor  will  induce  a 
current  in  the  other.  For  maximum  coupling 
eflSciency,  power  transfomiers  are  woimd  on 
a  core.  Because  of  frequency  considerations 
at  two  meters  and  up,  the  Knk  can  be  fust 
a  single  piece  or  wire  near  the  high  current 
portion  of  the  plate  lines.  They  both  work 
in  the  same  manner. 


The  theoiy  and  construction  of  linear  plate 
lines  has  been  well  covered  in  past  issues  of 
73/^^  but  the  proper  method  of  tuning  and 
setting  up  the  output  link  has  been  left  to 
chance.  For  the  purposes  of  this  article,  TU 
assume  the  link  in  the  transmitter  which  you 
have  built  is  proportioned  properly  and  just 
go  through  the  ways  to  make  it  operate. 

Let's  draw  an  equivalent  circuit  of  a  hnk: 
In  this  diagram  the  generator  represents  the 
voltage  induced  in  the  link  through  the 
transformer  action  caused  by  the  proximity 
of  the  output  hnk  to  the  plate  lines*  Rl  rep- 
resents  the  series  ac  resistance  of  the  link, 
R2  is  the  load,  and  the  capacitor  and  induc- 
tor represent  the  series  reactances  of  the 
loop.  According  to  KirchoflTs  voltage  law*  the 
sum  of  the  voltage  drops  across  the  passive 
elements  in  the  loop  must  equal  the  gen- 
erator voltage.  To  get  maximum  power  into 
the  load  R2  we  have  to  maximize  the  volt- 

V2 

age  across  it,  since  P  =    -         . 

i\ 

Depending  upon  how  you  have  the  Hnk 
tuned  J  you  might  have  either  series  induc- 
tive reactance  below  resonance,  or  series 
capacitive  reactance  above  resonance  with 
its  accompanying  voltage  drop.  A  portion  of 
the  remainder  of  the  voltage  is  dropped 
across  Rl,  and  the  rest  is  across  R2,  It  is 
an  easy  matter  to  get  rid  of  the  reactance 
by  making  the  inductor-capacitor  combina- 
tion series  resonant  at  the  operating  fte- 
quency.  We  can  make  the  drop  across  Rl 
as  small  as  passible  by  increasing  the  Q  of 
the  network.  At  higher  frequencies  rf  tends 
to  tiavel  on  the  surface  of  a  conductor,  the 
famihar  skin  effect.  We  have  to  make  the 
surface  area  larger^  and  the  easiest  way  to 
do  this  is  to  go  to  some  sort  of  strap  line 
for  the  link  inductance.  Silver  plating  is  also 
a  help,  but  if  you  use  copper  and  poUsh  it 
so  that  it  is  shiny  and  smooth,  then  coat  it 
with  Krylon^  or  something  similar,  so  that  it 
won't  corrode,  you  wiU  never  notice  the 
difference* 
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Fig.   I.  &e++mg  the  inos+  out  of  link  coupling. 

You  will  notice  that  I  drew^  the  antenna 
impedance  as  a  resistor.  It  will  act  like  a 
resistor  if  yoni"  SWR  is  1:1,  as  it  should  be 
if  youVe  been  doing  your  homework  and 
getting  your  antennas  matched.  However, 
most  antennas  aren't  too  broad,  and  will 
exhibit  some  reactance  before  you  move 
too  far  from  the  frequency  at  which  you 
tuned  the  antenna.  No  problem,  since  yotir 
link  capacitor  is  variable  and  you  can  diddle 
with  it  until  the  link  is  series  resonant  again. 

Some  rigs  don't  use  a  series  capacitor  to 
tune  the  output  link,  but  depend  on  stray 
circuit  capacitance  to  resonate  the  affair. 
This  is  fine,  for  one  frequency.  Unless  you 
have  some  way  to  retune  the  antenna,  or 
use  an  external  antenna  tuner,  you  won't  be 
able  to  move  far  from  one  frequency  with- 
out loss  of  power.  Witness  the  trials  and 
tribulations  of  WB2HAL,^  If  you  want  to 
spend  a  little  time,  you  can  put  in  a  capaci- 
tor, but  you  probably  will  have  to  pull  a 
turn  or  two  off  the  coil  to  bring  the  tuning 
range  of  the  circuit  back  into  line  again. 
Let's  explore  the  subject  a  Uttle  more- 

The  maximum  power  transfer  theorem 
states  that,  for  maximum  power  transfer  to 
occur,  the  impedance  of  tlie  load  has  to 
equal  the  impedance  of  the  generator  out- 
put; in  our  case  the  driving  stage.  However, 
if  the  load  is  reactive,  then  the  generator  has 
to  have  a  component  of  reactance  equal  in 
magnitude  but  opposite  in  phase;  i.e.,  if 
your  load  is  inductive  then  the  generator  has 
to  look  capacitive  and  vice  versa.  You  can 
still  get  power  into  your  antenna,  but  to 
peak  the  power  output  you  have  to  detune 
your  plate  circuit  a  httle  from  resonance  to 
again  cancel  the  combined  reactance.  This 
gives  your  output  tube  a  less  than  ideal 
load,  and  the  extra  current  required  for  oflF 
resonance  operation  does  a  nice  job  of  heat- 
ing your  output  stage. 

Now,  let's  see  how  you  tune  your  trans- 
bitter  up  the  right  way.  If  your  link  is  fixed^ 
it's  a  little  harder  than  if  it  is  moveable  (the 


old  guys  Avith  their  seven-foot  high,  fifty 
watters  had  a  good  thing  going  for  them). 
Put  your  SWR  bridge  in  the  fonvard  posi- 
tion, or  if  you  really  can't  borrow  one,  whip 
up  some  sort  of  field-strength  meter  and 
put  it  where  you  can  see  it  while  you  are 
tuning  up*  Energise  your  rig  and  resonate 
the  plate;  now,  peak  the  output  w^lule  keep- 
ing the  plate  dipped  with  your  plate  meter. 
If  you  find  that  this  loads  the  rig  too  heav- 
ily, kill  the  potcer  and  reach  inside  and  pull 
the  hnk  away  a  little  bit  from  the  Hues  and 
then  go  through  the  routine  again.  If  >'ou 
do  this  care  fully,  you  will  find  that  your  out- 
put peaks  at  the  minimum  plate  current  posi- 
tion. Try  detuning  the  plate  circuit  a  little 
to  see  if  the  power  comes  up.  If  it  does^  it 
means  you  still  have  a  little  reactance  from 
the  link  side  reflected  back  to  the  plate  lines. 
Retune  the  link  a  little  and  try  again.  As- 
suming that  the  lines  present  a  proper  load 
to  your  output  tubes,  you  will  never  have 
to  say  that  "maximum  power  output  oc- 
curs ]ust  a  little  off  resonance-''  When  you 
change  frequency,  just  repeak  your  link  and 
reresonate  the  plate  to  keep   efficiency  up. 

A  little  hint  for  users  of  4X150  series 
tubes;  if  your  screen  current  is  negative 
after  this  peaking  process,  your  link  is  too 
big;  go  to  a  smaller  hnk  and  increase  your 
capacity  a  little. 

.  .  .  KIGBF 
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More  on  More  Contacts  from  Within 


In  the  urban  society  of  1967,  more  and 
more  amateur  operators  are  finding  them- 
selves cornered  in  the  big  city.  Massive 
apartment  complexes  soar  on  all  sides.  The 
only  grass  in  sight  is  the  ground-up  kind 
sprinkled  onto  pies  in  pizza  parlors. 

Since  73  published  my  do-it-yourself  Joy- 
stick article  in  May,  1966,  I  have  received 
over  100  letters  and  cards  from  hams  across 
the  States.  They  were  all  hungrv'^  for  more 
on  the  apartment  dweller's  antenna  system. 

The  correspondents  asked  questions,  the 
answers  to  which  are  of  value  to  any  ham 
forced  to  use  a  miniaturized  radiating  sys- 
tem. 

There  are  at  least  50,000  hams  boxed  in, 
in  urban  areas,  todav.  These  fellow^s  use  some 
highly  imorthodox  structures  to  transmit 
from  apartment  buildings  and  other  housing 
projects. 

Super-thin  wire  is  dangled  from  a  twen- 
tieth-floor window  after  dark,  TV,  SOO-ohnij 
lead-in  wire  is  strung  from  corner  to  corner, 
across  a  spare  bedroom.  Insulated  wire  is  run 
around  a  floor,  under  the  rug. 

In  my  system,  as  described  in  73,  poles 
with  spring-loaded  end  pieces,  such  as  those 
used  in  modern  *'tree"  or  *^pole"  lamps  were 
used. 

Loaded  dipoles,  base-loaded  verticals,  and 
center-loaded  verticals  using  home-brew  coils 
were  shovsm. 

Many  readers'  questions  referred  to  coil 
dimensions    for   particular    antennas. 

Virtually  every  apartment-ham  shack  is 
different.  Every  antenna,  even  when  con- 
stnicted  from  similar  home-brew  materials, 
is  different.  An  indoor  radiator,  such  as  the 
Joystick,  is  very  sensitive  to  variations. 

The  location  of  the  antenna  in  the  rooms 
oF  an  apartment  and  the  construction  ma- 
terials used  in  building  the  apartment  are 
major  factors  when  the  operator  sets  out 
to  resonate  his  antenna  at  a  desired  fre- 
quency. 

But,  for  a  start,  try  winding  coils  of  a 
heavy,  rubber  covered*  solid,  copper  wire- 
such  as  electricians  use  to  wire  homes.  Get 


a  size  that  will  hold  shape  well,  yet  be 
flexible  enough  to  bend  easily  during  wind- 
ing. 

Use  the  center  cardboard  from  a  bath- 
room tissue  roll  as  a  form  for  the  coil.  Take 
tlie  cardboard  out  after  construction  and 
timing  of  the  coil— if  the  wire  vrfU  hold  its 
shape. 

There  is  no  way  to  get  the  coil  circuit  to 
resonate  at  the  desired  frequency  without 
using  a  giid-dip  meter,  or  similar  instru- 
ment. Build  the  antenna  with  a  guess-W'Ork 
coil  in  the  circuit.  Then  use  the  grid-dipper 
while  pruning  the  coil  to  desired  frequency. 
Be  sure  to  guess  a  coil  size  larger  than  the 
finished  product  so  you  can  trim  it  down  to 
size.  Squeezing  tlie  loops  of  the  coil,  or  pull- 
ing them  apart,  aids  in  the  search  for  the 
frequency^   too. 

As  with  the  most  efficient  outdoor  an- 
tenna, an  antenna-tuning  matchbox  is  de- 
sireable.  And,  a  matchbox  is  nearly  useless 
without  an  SWR  bridge  so  the  operator 
can  see  just  how  efficiently  the  antenna  is 
working. 

Well-built  outdoor  antennas,  fed  from  a 
matchbox  following  the  transmitter,  can  be 
used  with  surprising  eflSciency  at  an  end  of 
the  ham  band  far  from  the  frequency  at 
^\hich  the  radiator  w^as  originally  built. 

Indoor  antennas  are  not  as  flexil^lc  and 
their  efficiency  is  less,  but  the  matchbox 
will  give  the  indoor  antenna  operator  the 
flexibiHty  to  move  some  distance  up  or  down 
the  band  from  the  antenna's  cut  frequency. 

On  occasion  1  have  trsed  an  outdoor,  lialf- 
wave  dipole  which  was  cut  for  7100  kHz,  at 
frequencies  above  7200  kHz  in  the  40  meter 
phone  band,  I  have  been  able  to  tune  the 
SWR  down  to  less  than  1.5  l1,  even  though 
the  antenna  cut  frequency  was  100  to  200 
kHz  awav* 

With  the  super-compact  indoor  antennas, 
the  frequency  is  criticah  It  is  sometimes  dif- 
ficult to  get  a  low  SWR  on  the  antenna's 
cut  frequency,  let  alone  one  far  up  or  down 
the   band. 

It  is  not  always  possible  to  get  that  1:1 
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GOTHAM'S  AMAZING  ANTENNA  BREAKTHRU!! 

How  did  Gotham  drastically  cut  antenna  prices?  Mass  purchases,  mass  production,  prod- 
uct specialization,  and  15  years  of  antenna  manufacturing  experience.  The  result:  The 
kind  of  antennas  you  want^  at  the  right  price!  In  QST  since  '53* 


QUADS 


VVyrke^l    42    cmmtncs   Jn    twn 


? 


**^f 


CUBICAL  QUAD 
AKT1NNA5  — 
tbcw?  twD  elemene 
Iwiimii  have  ii  full 
WUVk'lirri^rh  il  riven 

Iteclor;  tli«  auln  Ifl 
ctjuitl    to   that    of 

beuni  utui  tlif  dl- 
recttvlly  iipptnirs 
to  lis  tit  ha  imct'TV 
tiafiLil!  A1X  .MKTAl,  ftixcept  the  liiiuln- 
tcirnl  —  tibMilitiDly  no  humboo.  (^JmpLpte 
wUli  liriKum,  ;ilumhuim  ;illay  i^prc^idora^ 
BMiTflv,  rinivtTBiil-fyjie  heam  iriDUiil;  uict 
Ath]|U«  ^7  i»htn  coajiml  f4:eil;  ntt  Aiubv  or 
miitcUliiA  (Irvifi-ii  needed;  full  inatniciLon 
for  tUv  fctmpliL'  onL-'itmn  ns-iemhlv  unU 
lnHtiil|;iiU}]i  iitv  included;  tlita  is.  :i  fuol* 
proof  bt^im  thiit  iilwuys  wurkfl  with  vx." 
iL*i+ptioniil  Ti*«!ihii.  The  cuhiciil  <ipL[id  ia  the 
iinltnn^  uacU  by  ihe  DX  cimiiips, 'utid  it 
will  do  A  wondiTful  job  for  you! 

10/15/20  CUBICAL  QUAD  Sf EClFICATiONS 

i^lejnc^fitt;  A  fuil  Wravdength  driti'n  t»iv- 
mcnt  An  J  relSvctor  for  each  band* 

FrcqiJencl(fft£  14-14 «4  Mc;  21^21  AS  Mc** 

Diiti£ti£[onft:  About  16' square. 

Power  Railnft;  5  KW, 

Operation  Mode:  AIL 

SVVll:  t,05;]  at  re^oDance* 

Boom;  lO'X  1^4"  OD,  IS  gauge  itecl, 
double  plated,  gold  color. 

0eftni  Mount:  Square  aluminum  alloy 
pjau\  with  four  steel  U-t>e>lt  assem- 
blies. Wilt  support  IVO  lbs.;  unjTer^al 
poTarJzatiO'n^ 


BEAMS 


1  fie  tir-  ji;  I  jiiit  ii]*'  niy 

,1  clmu :.;  .r — ,jrn  Itp^im  f20  ft! 

r    *«^rkirtj   ytm.:T.   oxjslw, 
sp^AEKr  :iiip|  4rnn\  that 

.V.S  TEX  X  A  lU  JRKSil  W  X  -I  B  \  X 


Ckitnpare  thi;  per- 

$uul  price  of  the  fal- 

you     will    «^v    thiit 

thin  offi*r  in  tinprrcia- 

dctiti^d  in  rjidjrk  hliN:-' 

loryr  Each   K>urri   ti 

hrund  nt-wl  full  »iie 

iSh*    of    tubing    (or 

each   20   m^icr   elo- 

ntent^  for  Irmtiioi^eli} 

iibnuluti'ly    cfiniplero    liidtiilJnfl   ii    bcHim 

and  all  lianlwure:  Lijit-H  ii  nIii^Ii'  B3  iir  73. 

ohm    co:^^iiiI    rnnlllnc;    the    HUK   lit   1:1; 

viisUyluuidlc^^  h.V\  ;yji"iuid  )/' aliimtnuni 

lillojF  tubing  in  t^mployt'il  for  iti^iKimurrt 

fitrenilth  and  low  whul  ii^siilhi^;  nil  hmim^ 

aris  udjuRtuhk   to  ^uiy  frequvtiQ-  in  (h^s 

band. 


2  £1  id .  . 

3  El  2« , , 

4  £1  20 . . 

3  El  IS . . 
3£1  1S_ 

4  El  15  „ 


«  4    *    .        J9 


5  El  15 ....... .  38* 


4E1  10,.., 

7  Kim 

4  El  * , .  .  , . 
KKI6 
11  El  2 
■20 


'  '«   fe  >«  ■  ■ 


»lfi 
.  33* 
,   15 

.  IK* 
25* 


tiaom 


RadLatlng  element* ^  Ste**!  w[Pe,  tem- 
pered and  plati^d,  ,f^r' diilnivter^ 

X  Frameworks:  Two  12' X  I"  OD  alu- 
niinum  *hi-streniiih'  alloy  tubing^ 
with  telescoping  ^i'^  UD  tubing  and 
dowel  instilatorp  i'lated  hoae  clamps 
orn  telescoping  section i. 

Radiator  TermlnaU;  Clach-Jones  two- 
terminal  fitttngt. 

Fe^dllne ;  (not  fumlibed)  Single  $2  obm 

coKiial  cable. 
Now  check  these  startling  prlcet  — 


AIL-BAND  VERTICALS 

'*A1t  band   VLTtiiral!""   aKkrt.'d   one 

4ki.'ptlr.  ''*Twirnt>  meters  is  murder 
tbcftc  days.  Let*?  5«e  you  makt*  a 
contact  on  twenty  meter  phone 
with  low  power  r'  So  K4EXR 
switched  to  tnenty^,  using  a  \  MO 
antenna  and  35  watti  A^f.  IK-n-  is  .i 
umalE  portion  of  the  ^tatluii'^  hu 
notketl:  VE3FAZ,  TliFGS.  W5KVJ» 

wnvoz,  \v2opn.  wmdjt,  wui- 

FC:n,  W2VIIH,  VI'3FOB,  WASCZE, 
KISVI*,  K2IU>Jp  KIMVV.  KWIfGV, 

K3irn.,  \vH(;j«.;,  wazlve,  ysi- 

MAM,  WAt^  VrS^  K2PC.S,  W2CUI*, 
W4JW1,  KIPSK,  WAStlGA,  VVIJ2- 
KWV,  WinVJ.  VE3KT,  Moral:  It^a 
the  antenna  that  countsT 

FLASH!  Switched  to  15  c.w.  and 
worked  K/.5IKN,  KZSOWN,  UiA- 
UU  PV5A.SN.  F(;7X'l\  XEJi;  KIM- 
AOL.  SM5FK;K,  G2AOB,  YA'SCLK, 
OZ4ii>  and  over  a  thousand  other 
ttatlon^! 

V40  verHcal  for  40^  20,  15, 
10,  6  meters. $14.95 

V80  vertical  for  80,  75,  40. 
20, 15*  10, 6  meters $16,95 

VI60  vertical  for  160,  80,  75, 

40,  in,  15,  10,  6  meters.    .}18.95 

note  that  they  are  much  iQu^er  than 
even  iht*  bambrH>-type: 

If-15-I<l  CreiC  \L  QUAD S.W.M 

f§-]9  Ct'llK:AL  QUAD.*.*. JAM 

|S-3«  ClIUCAL  QUAD  ......,> ,«,•# 

T WENT  V  M  E  FER  C  U  B IC A  L  QUAD .  2S  .•# 
riFTEENMETER CUBICAL  QUAII*  34,»i 
TVS  MrrER  CUBICAl    OL AD  ....  23.» 


(«I1  use  *ln0c  ar»x  feedllae^ 

How  to  order:  Send  check  or  money  order.  We  ship  immediately  upon  receipt  of  order 

by  railway  express,  sWpping  charges  collect, 

GOTHAM.  1805  Purdy  Ave,  Miami  Beach,  Fla.  33139 


ratio  on  the  cut  frequency.  It  has  always 
been  easy  to  get  an  SWR  in  the  range  of 
2:1  or  less*  That  range  is  not  harmful  to 
most  tran?fniitters. 

The  lower  the  frequency,  the  longer  tlie 
wavelength,  and  the  more  the  indoor  radiator 
is  compressed.  Therefore  the  antennas  are 
more  efficient  at  higher  frequencies. 

With  sunspot  activity  Bearing  optimum  for 
this  cycle,  a  10-meter  vertical  indoors  would 
give  good  results.  Diligent  eonstniction  and 
fine  tuning  of  the  system  would  be  neces- 
sary as  always.  But  it  would  be  reasonable 
to  assume  QSO's  with  many  foreign  coun- 
tries within  range  of  a  city-dweller^s  apart- 
ment* 


CLUB   SECRETARIES   NOTE 

CTub  members  would  do  wetl  to  get  fheir  club 
secretaries  fo  drop  a  fin«  to  71  at^d  ask  for  the  special 
cl«b  subscription  scheme  that  we  have  evolved.  This 
plan  not  only  saves  each  cJyb  member  mofieVi  '*  ^'^o 
brings  badly  needed  loot  Into  the  cJuh  treasury,  If  de* 
sired.  Write:  Club  fmaqie^  73  Magaiine,  Peter  Boro 
Ugh,   New  Ham  Shire  03458. 


J i 


I       I 


^?I?^A 


,0 
Somehow  I  don't  think  this  marriage  Is  going  to  work. 
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Ron  Wren  W6DFT 
1264  Idylberry  Rd, 
San    Rafael,    Calif, 


S.9-MonsWp 


The  Art  Of  Achievrnq  40  dB  Gain  While 
Putting  Your  Contact  40  dB  Down 


*;  ,  ,  and  tummg  it  over  to  CEOXlTi 
on  Easter  Island^ 

Easter  Island?  Of  course  the  CE0  was 
on  Easter  Island.  And  he  knew  that  he 
was.  Why  then  did  that  W7  mention  his 
location? 

For  a  long  time,  the  significance  of  this 
apparent  redundancy  escaped  me*  Then 
one  day  it  hit  me— like  hot  solder  dropped 
on  bare  toes.  The  W7  had  mentioned  the 
DX  station's  location  for  my  benefit.  He 
wanted  me  to  be  sme  that  I  knew  exactlv 
how  important  was  his  feat.  He  intuitively 
knew  tiiat  everyone  listening  w^ould  tliink 
well  of  him,  admire  his  rig,  and  envy  his 
operating  technique  if  they  fully  appreciated 
the  importance  of  what  he  was  doing.  He 
had  wanted  to  impress  me  and  he  had  suc- 
ceeded. 

This  chance  discovery  was  the  turning 
point  in  my  ham  life.  And  in  time  I  devel* 
oped  a  whole  new  plulosophy  of  amateur 
radio  which  in  many  ways  negated  the  ac- 
cepted imd  honorable  standards  of  ham  ra- 
dio and  raised—or  threw  dowTi— the  gaunt- 
let, 111  never  forget  the  day  I  opened  my 
AKRL  Ihuidbook  to  "The  Amateur's  Code" 
and  said  J  "Oh,  yeah?** 

You  see,  I  had  found  that  the  real  pleas- 
ures of  ham  radio  are  derived  when  one- 
regardless  of  rig,  antenna,  conditions,  or  op- 
erating technique— comes  out  on  top. 

Am  I  going  too  fast?  Let  me  explain  fur- 
ther. The  joy  of  radio  comes  not  so  much 
from  the  working  of  DX,  but  with  tlie  sat- 
isfaction of  knowing  that  others  cannot 
work  it.  It  is  less  tlie  thrill  of  receiving  an 
S-9  report  than  in  giving  a  4-6.  .  .especially 
to  a  brassy  chap  with  a  kilowatt  and  a 
beam.  It  is  not  tlie  happiness  felt  when  a 
kind  ham  comments  on  your  good  audio. 
It  is  the  spine-tingling  sensation  you  enjoy 
when  you  suggest  that  his  audio  needs  a 
thorough  going  over. 


Tm  getting  to  you  now,  am  I  not?  You 
smile,  perhaps  a  little  bitterly,  at  the  audac- 
ity of  these  statements.  But  deep  down  you 
know  I've  touched  a  sensitive  area.  Just  as 
tlie  average  man  laughs  at  the  fat  man  who 
slips  on  a  banana  peel,  we  dehght  in  im- 
agining that  rich  ham  down  the  street 
tiu^ning  on  his  rig  and  blowing  every  fuse 
in  the  house. 

Now  that  we  understand  ourselves,  let's 
see  how  we  can  use  this  knowledge  to  gain 
a  certain  status  in  hamdom  that  we  prob- 
ably do  not  deser\e.  Here,  then,  are  the  se- 
crets   and    techniques    of    **S— 9— manship''. 

The  rig 

The  basic  aim  hi  this  gambit  is  to  ap- 
pear to  do  a  slightly  better  job  than  the 
other  feUow.  Run  as  much  power  as  you 
can,  but  never  acknowledge  that  you  have 
anytliing  but  a  20-watt  rig.  Always  ask  for 
a  signal  report  before  giving  one.  If  he  re- 
ports your  signal  at  5  fit  9,  tell  him  he's  do- 
ing a  nice  job  despite  the  fact  the  meter 
shows  only  S-3.  If  he  gives  you  anything 
less  than  S-8,  don't  botlier  to  go  back  to  lum. 
Instead,  respond  to  an  imaginary  break  from 
a  UA0  and  carry  on  a  one-sided  conver-- 
sation  for  several  minutes. 

The  antenna 

There  may  have  been  a  time  when  the 
other  fellow  could  be  impressed  if  you  sug- 
gested that  you  were  using  a  giant  multi- 
element beam  or  quad,  but  today  it's  not 
SO-  ^^h^,  you'd  hardh  receive  an  acknowl- 
edgement if  you  said  you  were  using  ^  a 
beam  and  a  quad  simultaneously.  No,  the 
secret  of  coming  out  on  top  with  regard  to 
antennas  is  to  announce  that  you  are  using 
an  obviously  inferior  system-and  getting  re- 
markable results.  I  often  casuallv  reveal 
that  I'm  loading  the  aluminum  siding  on 
my  house.  And  when  stunned  silence  greets 
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me  I  offer  to  put  the  **antenna"  on  him  a 
little  better— by  opening  the  garage  door. 

DX 

Don*t  worry  about  DX.  Don*t  even  bother 
to  work  it.  Just  call  it  Cleverly •  For  ex* 
aniplCj  tune  up  on  10  meters  when  short 
skip  or  no  skip  can  be  heard.  Call  CQ, 
then,  "QRZ  the  VU2."  You  might  then  do 
something  like  the  following.  "Oh,  it's  you, 
SarvapaH.  Didn't  expect  to  hear  you  coming 
in  again  today.  You're  booming  in.  Easily 
20  over  9,  Yes,  we'll  be  there  for  the  tennis 
matches  in  Bombay,  Thanks  so  much  for 
offering  the  guest  house  again  this  year/' 
\\  ho  could  fail  to  be  impressed  after  hear- 
ing this?  And  remember,  even  on  a  *Mead** 
band,  hundreds,  perhaps  thousands,  are 
listening.  Just  imagine  them  twisting  their 
dials,  cursing  their  antennas  and  tearing 
their  hair  as  you— not  they— apparently  work 
a  bit  of  exotic  DX. 

The  ham  club 

Participate  m  club  acti\itieSj  but  do  the 
things  that  will  help  set  you  apart  from  the 
ordinary.  Try  strolling  up  when  the  gang 
is  going  over  the  schematic  of  a  nev^r  rig 
and  off-handedly  (and  just  audibly)  say, 
Tm  sure  that  .003  should  be  .004/'  Then, 
quickly  walk  away.  Find  a  way  to  remark 
about  the  waimth  of  Australian  wooL  And 
the  fiist  time  you  get  a  puzzled  look,  say 
"Tim,  down  there  in  Perth,  and  I  have  been 
exchanging  gifts  for  years.  I  gave  him  a 
75S-3B  for  Christmas- 

You  might  do  as  I  do  with  the  **screw 
driver  gambit,"  I  like  to  puU  a  small  screw 
driver  out  of  my  pocket  and  when  someone 
is  operating  the  club  station  make  a  brief 
if  adjustment  in  the  receiver.  Of  course, 
you  must  be  careful  Once  I  stuck  my  screw 
driver  in  a  chassis,  smiled  mysteriously, 
mumbled  something  about  the  if  being  a 
little  off,  and  remember  (just  before  I  lost 
consciousness)  seeing  my  screw  driver  melt 
in  my  hand  as  it  shorted  the  B  plus  to 
gromid* 

What  has  all  of  this  gained  me?  And 
what  can  it  do  for  you?  It  has  made  me 
the  envy  of  my  friends  and  it  can  do  the 
same  for  you.  How  do  I  know?  Little  things 
tell  me.  When  I  attend  club  meetings  now^ 
the  other  members  stare  at  me  with  awe 
and  disbehef— obviously  aware  of  their 
shortcomings   and  too  shy  to  match  knowl- 
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ARCTURUS"  SALE 


9  Tube   Bargains,  to  name  just  a  few: 


^6360  ,._  3.50 

#66fta  .._  3,50 

#^B939  ,,..  3,50 

^  7025     .59 

■?7788  p,**  3.75 

:&2D2I  ...  .49 


r5725/6ASe      ....••,.     59e 

:^5S42/417A      $2.50 

r5847/4ft4A  „.,,.,.  2.50 
^IAX2  ..,.49t;  5  fer  2.00 
;;6K7  ..,..39e;  3  for  1.00 
;;I2BNG  ...Mc;  a  for  r.OO 
#25  LB      ...  .59c;  a  for   J. 49 


^6AQ5  ..,.,5€« 
^6BQ7  .,.,.&4if 
T^&GG7    • . .  * .  59c 

3^6J6    49c 

-S^GTS      ,$4c 

^6U3  .*,«»«77c 
*I2AU7    59c 


Any  unlisted  rticelvfncj  tube,  75%  dfscaunt  off  eurrent  list  prices. 

•  Tube  Cartons:  tiAUG  etc.  size,  $1,75  per  100.  6SN7  etc.  size, 
$2.10   per    lOO.   5U3GB  s.fe,   $2.50  per    lOD.   5U4G   size,    ,03g  (^acii. 

•  Obsokte     Tube^:    #LIX200.     $L€9;     ^m,     $1.20;     #IOY,    59e. 

■  7  inch  90  doerfrc  TV  bench  test  Picture  Tube  with  atfapter 
Ho   ion   trap  needed.   Cat.    ;p7BP7,   $BAlB* 

■  Silicon  Rettiticr  octal 'based  long-life  replacement  foi"  5U4i 
5Y3,  5AS4,  5AW4,  5T4,  5V4.  5Z4,  With  diagram.  Cat.  ^  Rect 
J.    99c   each. 

•  024  Silicon  Rectifier  replacement,  octal  based.  Cat*  wR«ct  2, 
dSe  each. 

«    10     Flan gef ess     Rectifiers,     I    ampt    400    to     fOOO    p.T.v.     Cat. 


-RSrO.    S2,98. 

«   10   Silicon    Rectifiers,    750   MA,   50  to 

99c   each. 

«   Condensers:    50-30    MFD    at    150 


at 


v.* 
16 


300   p.i,v.    Cat    #330F* 

39c    each,    3    for    $L00. 
ie-4-ll5    v.,    3    for   79c, 


Inch 

sets 
may 


Cat.    ^80;    SSO'400-IOO*I5    MFD 

Cat.    =82Y. 

«   2    Silicon    Controfled    Rectifiers,    I    amp.    general    purpose    units 

with    instructions.    Cut    ^SCR    L    $L0O. 

•  5  Transistor  Circuit  Boards  containing  up  to  6  transistors, 
plus   drodes,    resistors,   capacitors,    etc.    Cat.    #TB[0,    99o* 

•  Needles:    values    such    as    ■^AS22    Saphire,    39c;    Oinmandp    99c 

•  Color     Yokes.     70     Decree    for    all     rouPd     color     CRT's.     Cat. 
^XRC70,    $12.95.    JiO   degree    for    all    rectangular    19    to    25 
color    CRT's.    Cat    :S^XRC90,    $12,95. 

•  Transistorized  U*H.F,  Tuners  used  in  1965  to  1967  TV 
made  by  Admiral,  RCA,  MDlorola,  etc.  Removable  gearing 
wry  from  one  make  to  another.  Need  only  12  volts  d.c.  to  function- 
No  filament  voltage  needed.  Easy  replacement  units.  Cat, 
«U.H.F.   567,    $4.93. 

»  General  Electric  U.K.F.  miniature  Transistorized  Tuner.  G.E, 
Part  ^ET85X-33,    Cat   ^GE85»   S4.95. 

•  F.M.  Tun^,  Hi-Fi  amplifier  tuning  unit  complete  with  dia- 
gram. 2  tubes.  Sam's  Photofacts  ^620  lists  2  applications.  Cat 
^FM2n.    $3.98* 

•  Flyback  Transformer  In  original  carton.  Made  by  Merit  or 
Todd.  Most  with  schematic  drawing  of  unit.  Please  do  not  re- 
quest specific   type.    Cat.    -506,   99c   each, 

«  Flyback  Transformer  Kits.  2  nyb.icks  per  kit.  ^502E,  Emer- 
son; "5fl2Y,  SIvertono:  ^50ZW,  Westinghouse;  #507,  Philco; 
i^S02.    RCA.    Any  kit  S2.99. 

•  Kit   of  30   tested    Germanium    Diodes,    Cat.    ^lOO.    99e. 

•  Kit  of  10  NPN  Transsistors.  Cat  ^371,  99c.  10  PNP  Tran- 
sistors.   Cat.   ^370,    99c.    All    tested. 

Send  for  our  Free  Ctitalog^  lifting  thousands  of  similar  best  buj^s 
In  tubes.  psirU,  kits,  transistorK.  reetlllera,  etc.  Order  under 
$5.00.  add  5ilt^  liancHlnp  charge.  Incliitle  4%  of  dolbir  value  of 
order  for  po^itai^^e. 

ARCTURUS  ELECTRONICS  CORP. 

502*22Ad   St.,   Union   Cify,    N.J.   07087  Dept.   M73 

Phone:   201-UN   4-5S68 


edge  or  experience  with  me.  On  the  air, 
it^s  much  the  same.  After  a  transmission  or 
two— after  I've  used  my  "S-9-manship"— 
they  often  plead  QRM  or  a  previous  sched- 
ule and  sign  off  quickly.  And  even  in  the 
ham  magazines,  my  techniques  have  re- 
ceived  considerable  comment— usually  in  the 
letters-to-the-editor  section.  Most  of  the 
writers  try  to  liide  tlieir  envy  and  appreci- 
ation behind  some  accusation  such  as  'Tcook" 
and  "jerk."  But  I  know  what  they  really 
mean. 

Looking  for  a  way  to  gain  a  unique  posi- 
tion in  tlie  ranks  of  amateur  radio?  Try 
"S-9-manship."  I  guarantee  that  as  soon  as 
you  do.  fonner  friends  will  rush  to  get  out 
of  your  way  and  eveiy  ham— even  the  one 
you're  working— will  clear  the  channell 

.  .  .  W6DFT 
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Sam  Kelly  W6JTT 

1281 1  Owen  Street 

Garden  Grove,  CaJHornia  92641 


The  RF  Patch 

A  New  Solution  to  an  Old  Problem 


Mention  the  term'patch"  to  an  old  timer 
and  he  will  probably  think  of  the  days  when 
the  only  meter  in  the  shack  was  mounted 
in  a  black  bakelite  panel  and  patched  to  the 
meter  circuits  by  means  of  a  phone  plug  on 
a  long  cable! 

Modern  day  telemelTy  system  patching 
components  are  a  far  cry  from  the  early  ham 
radio  approach.  The  telemetry  systems  de- 
signer has  had  a  wide  variety  of  high  quality 
video  pa  telling  components  manufactured  by 
such  firnis  as  Viti^o,  Trompeter  and  Whistler 
electronics.  These  components  were  of  little 
interest  to  the  radio  amatem'  due  to  their 
power  and  frequency  limitations.  Of  course, 
rf  patches  were  built,  but  for  the  most  part 
they  were  very  cumbersome  and  expensive. 


The  erght  cell   panel   irvstalled    in   a    rack. 


Recently  there  has  been  a  break  thi-ough 
in  the  field  of  rf  patching  components  that 
is  of  considerable  interest  to  the  radio 
Amateur,  This  is  a  series  of  components  man- 
ufactured by  Whistler  Electronics  for  their 
"large  patching  systems/'  The  original  de- 
sign was  primarily  for  patching  transmitting 
and  receiving  equipment  operating  in  the 
newly  activated  2.4  GHz  telemetry  band. 
The  components  are  compatable  with  aU 
amateur  frequencies  from  the  160  meter 
band  through  10  GHz. 

The  patching  systems  consist  of  a  patch 
panel  containing  from  8  to  36  jacks.  The 
jacks  have  a  type  N  connector  on  one  end 
(just  the  thing  for  that  surplus  co-ax)  and 
accept  a  special  plug  at  the  other  end*  The 
jack  wiU  handle  anything  that  RG-8  cable 
wilL  In  fact,  I  tested  them  to  15  KV  for 
insulation  break  down. 

The  WR-7  jacks  are  available  mounted  in 
a  standard  19"  relay  rack  panel.  The  anten- 
nas, receivers  J  and  transmitters  are  termi- 
nated at  the  rear  of  the  panel  Any  cell  can 
be  patched  to  any  other  cell  by  means  of  a 
WC3-5-1  patch  cord,  or  if  the  cells  are 
adjacent  by  using  a  WBPN-5  looping  plug* 
The  plugs  are  not  threaded  but  simply  shde 
in  and  out*  Their  design  is  such  that  positive 
contact  is  assm^ed*  50  ohm  inipedance  is 
maintained  throughout  the  system.  Using  a 
little  ingenuity,  the  cell  assignments  can  be 
made  so  that  all  normal  patching  is  done 
using  looping  plugs,  keeping  patch  cords 
to  a  minimum. 

The  rf  patch  is  a  much  needed  accessory 
in  the  sophisticated  shack  which  contains  a 
variety  of  receivers,  transmitters  and  an- 
tennas. It  sure  beats  crawling  behind  equip- 
ment to  unscrew  connectors  when  changing 
receivers  or  bands,  I  have  found  it  very  con- 
venient in  my  shop  as  I  am  constantly  chang- 
ing antennas  to  test  out  various  pieces  of 
home  brew  equipment.  For  this  purpose,  a 
WP-3  plug  on  a  test  cable  provides  for  rapid 
connection  to  any  celL 
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An  eight  cefl  rf  patch  capable  of  handling   a   KW, 
A  typical  patch  cord  is  shown  befow  the  paneL 

Cost  of  a  home  built  system  is  fairly  rea- 
souably.  The  individual  jacks  cost  about 
$7,50  each.  More  detailed  information  on 
the  components  and  systems  can  be  obtained 
by  writing  Harvey  Hunt,  Whistler  Electron- 
ics 18718  Bryant  Stieet,  Northridge,  Cali- 
fornia. 

.  .  .  W6JTT 

New  books  from  Sams 

Fundmnentah  of  Digital  MagnetiC'Tape 
Units,  by  the  Univac  Division  of  Sperry 
Rand  Corp,,  was  written  originally  for  use 
by  it's  own  organization.  It  has  proved  so 
successful  that  it  has  been  published  for 
general  use.  This  book  presents  a  thorough 
l)ac1cground  for  understanding  magnetic- 
tape  units  which  are  coming  into  wide  use 
for  information  storage.  It  presents  basic 
facts  about  magnetism  and  magnetic  fields 
and  shows  tlieir  application  in  magnetic- 
tape  recording.  The  book  contains  many 
illustrations  and  operators^  programmers, 
troul:jleshooters,  and  maintenance  technicians 
will  find  it  helpful  Catalog  No.  20580  List 
Price  $2.25, 

Know  Yaur  Stveep  Generators^  by  Robert 
G.  Middleton,  is  tlie  latest  in  the  Sams 
"Know  Your"  series.  Tliis  book  provides  a 
handy  reference  and  guide  for  the  experi- 
enced technician^  and  is  also  a  textbook 
for  students  in  technical  institutes  and  jimior 
colleges.  It  provides  a  detailed  background 
on  the  basic  principles  of  sweep  align- 
ment, methods  of  FM  test-signal  generation, 
and  the  operation  of  beat-frequency  genera- 
tors and  associated  instruments.  Catalog  No. 
20593  List  Price  $3.25, 

Howard  W,  Sams  &  Co,,  4300  West  62nd 
St.,  IndianapoHs,  Indiana  46206. 


SPECIAL  PURCHASE 

COPPER  CLAD  LAMINATES 

for 

PRINTED  CIRCUITS 


VKF  &  UHF  Circuitry 

CIO  Epoxy  Glass 
1  oz.  copper,  t  side  vro  iuiid»r»  nqui 

Ptij.  fluMtity    3/64"     1/10"     5/M"     3/32"     1/fl'^ 


General  Purpose 
XXXP 

loz.  copper,  1  sfde 

Pk£.  Uijtmfty     1/16" 


1     9" 1 12* 

N/A 

$2M 

$3.50 

$4.00 

fS.SO 

2    6"iS*' 

N/A 

3.00 

3.50 

4.00 

5.50 

4    4\/j"JiB" 

2.50 

3.00 

3.50 

4.00 

5J0 

S    3"i4i/i" 

2J0 

3.0D 

3.50 

4.00 

5J0 

2    B"xM" 


4    6"jf9" 


H   4^/2"  *r      L50 


f  L50 


1.50 


12   3"  14" 


Kl 


t.50 


TRIAL  OFFER!   I  41/2x3  Glass 

Copper   I   side.  .25  PPD 

Stamps  or  Coin 

COMPUTER  PULLS  Guar.  Exc. 

Choice  oi  any  item  beiow 

$1.25  PPD. 

Capacitors   2x41/2"   Screw   Terminals   Plastic 
Sleeve   Insul. 


CAP.  MFD 


Working   VDC 


3500 
7500 
1 0.000 
12.500 
15,500 


55 
25 
33 
16 

10 


SIGMA  41 F  RELAYS  I  OK  ohm  I  Ma.  adj. 
SPDT 

HEINEMAN  MAGNETIC  CIRCUIT  BREAK- 
ERS. 20  Amp.  60VDC  with  Aux.  Ckt.  ter- 
minals 

C-H  ROTARY  SWITCHES  4  Position  DP 
@  20  Amp.  250V AC  with  3  200  ohm  5  Watt 
1%  Resistors 


Postage  prftpaid. 
Every  order  uncondfffonaffy  guaranteed. 


RIO 


2614  Uke  Shcre  Dr 


LaCro^e  2,  Wis.  54601 
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73  Cerfificafes 


Since  a  recent  article  (The  Longest  QSO^ 
73  November  1967)  mentioned  a  certificate 
issued  by  73^  we  have  had  numerous  re- 
quests for  infonnation  on  the  R,R.C.C.  (Real 
Rag  Chewers  Certificate)*  Since  it  has  been 
several  years  since  we  have  publicized  our 
certificate  program,  the  rules  for  all  73  cer- 
tificates  (except  WTW)  follows; 


i^. 


i-  f* 


M 


f'^'j^Aj^^r.  y  I  I  ^^^ 


1^'  *■  ■•l^.- 


•;^ :: 


;i..l^v:|-v"..     , 


E^?->;8^ 


R,R.C.C,  This  certificate  will  be  awarded 
upon  satisfactory  evidence  of  a  QSO  between 

two  (only)  amateurs  which  lasted  more  than 
6  hours.  The  contact  must  have  been  con- 
tinuous and  unbroken. 


^^flfi^i 


.'A 


tft\:  s;i' 


c^' 


■•■■  'i 


.   -T-     . 


TS  '^Tf'^K 


•■—■     .      ^.J        4. 


4^^ 


:P::jj 


>::    ■■•■■      it 


■-'S^'  ■:^tt=' 


W.A.Z.P.  (Worked  All  Zones  Promised): 
Any  amateur  who  shows  evidence  to  the 
awards  committee  that  he  is  intent  upon 
establishing  two  way  amateur  radio  contact 
with  each  and  every  one  of  the  forty  amateur 
radio  zones  into  which  the  world  has  been 
arbitrarily  divided,  is  eligible  for  this  award. 


■'•.  Uj  ;:;':■ 


>!-:■ 


t  .1  :f  I  f" '- 


doii-ltfffiefey  ■■^iiSffSfiilsJe  ^jldTflTi^sJiRfi^^wJ    .qtp^rnt^r  .HBi*d  -Isije 


Ctfipfii!***  ?tT!?iSwr 


fil#1«^' 


i^  if  ^'k 


W.A.A.S.  (Worked  Almost  All  States): 
This  certificate  is  awarded  to  any  amateur 
who  submits  undeniable  proof  of  two  way 
communication  witib  49  of  the  50  states. 


sC-Vi*-^'--"  v.-  w> ■  RuS-^j3W^?^vJ^  -Jf} 


>?^^ '■.■:, 


^/ 


■S.)f"  3!  S;tiJ3tBn  ^v  €%i:lii  ^Ksarnta  Elt^il 


TTTi •— ^-"->  t'V''  Oi>.-> 


Hat  Subn^ffM  ..^^^w^'  Qf  Tww-.  Way:  ^(rt5jf*0f  Srai^ia  C^tnwt>ito- 
HttVA  With  T«^  1>l#*fi««f : 'CiMaflf fM).s  ■^f  Tbto^by.  MctkitigsuHl  Opur- 

This  priwaf.  H«%  B^eji  l£jE?j#i|^tiMl:  ^jid:  V«ifd!^ited'  $iy  tJi« 


>.   "I 


(iirtrfk^t:^    JNVPVIWS*  ^1S»^ 


■  £^«<MfiUitr^  'Sc^^F^uy 


;'*  [:Ha:j«(f4*(j:*w^&*4«l..i&f  :?te  ff^i^-iiJ  fic-iSi^ife?  j'is:^?!'- 


■HBP?;  jati:  S 

'SSiK'-'i     ■        ..  •■•••   ,    .,■■+. 


DXD.C.  (DX  Decade  Club):  Any  ama- 
teur who  submits  proof  of  two  way  amateur 
radio  communications  with  ten  different 
countries  is  ehgible  to  become  a  full  mem- 
ber of  the  DX  Decade  Club  and  will  re- 
ceive this  handsome  award. 

C.H.C.  (Certificate  Haters  Club):  This 
awai^d  is  made  only  to  those  officially  licensed 
amateur  radio  operators  who  have  provided 
sworn  evidence  that  they  have  never  in  their 
lives  received  a  certificate  for  any  reasons 
whatsoever,  whether  it  be  for  talking  too 
long,  too  far^  too  many  times,  too  many 
places  or  to  too  many  peojjle.  The  awardee 
must  also  stipulate  that  should  he  in  the 
futui'e,    either   by   his   own   purpose   or   by 
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accident  be  the  recipient  of  any  other  cer- 
tificate, that  he  will,  to  the  best  of  his  ability, 
hate  them  with  an  active  and  all-encom- 
passing hatred, 

A   fee    of    $1.00    to    cover    handling    and 

mailing  shall  accompany  all  requests  for 
each  certificate. 

Note:  These  certificates  are  not  recognized 
by  the   Certificate  Hunters   Club,   and  may 

jeopardize  yom'  standing  in  that  organiza- 
tion. 


Bill  Hayward  W0PEM 

3408  Monterey 

St,  Joseph,   Missouri  64507 


TUBE  Abuse  in  5SB  Gear 


Upon  making  a  trip  te  one  of  the  area 
radio  stores  and  talking  with  one  of  the 
servicemen  there,  he  showed  me  what  was 
left  of  a  pair  of  6HF5's-  The  glass  bulb 
was  jnst  like  someone  had  pnt  his  thnmb 
through  it,  while  the  glass  was  being  made. 
Why  this  abuse  of  tubes,  I  thought?  May- 
be we  all  need  an  education  on  the  use  of 
all  these  new  type  tubes  (at  least  new  to 
the  ham  field ) , 

In  this  day  of  6JB6's,  6HF5's,  6Gj5's, 
6DQ5^s  that  are  used  in  present  day  SSB 
transmitters  and  transceivers^  you  find  that 
it  takes  a  bit  more  care  in  antenna  match- 
ing, tune  up  and  key  down  condition.  Most 
all  of  this  tube  abuse  could  be  eliminated 
if  hams  would  only  take  time  to  read  and 
understand  their  instruction  manuals.  But, 
not  seeing  this  happening  in  the  foresee- 
able future,  what  then  is  the  answer?  I 
would  suggest  that  persons  using  new^  type 
SSB  transceivers,  transmitters  confine  their 
tune  up  to  not  longer  than  20  seconds  at 
one  time  with  a  cooling  off  period  of  at 
least  5  minutes. 

The  good  old  days  of  the  807,  813,  6146, 
etc.,  when  yon  could  turn  the  plate  switch 
on  and  walk  away  from  the  rig  for  a  half 
a  day  at  a  time,  and  come  back  and  still 
have  a  tube  left,  are  gone.  These  new 
type  tubes  just  won*t  take  that  kind  of 
treatment.    Most    of    these   tubes    are    hori- 


zonal  oscillator  for  color  TV  sets  and  as  such 
have  no  rating  for  rf  power*  But,  the  peak 
power  used  in  SSB  transmission  is  only  mi- 
cro seconds^  so  these  tubes  work  wonders 
when  used  this  way. 

Why  then  do  manufacturers  use  them? 
Because,  they  will  do  the  job  on  the  SSB  and 
CW  modes  (this  is  one  reason  that  you 
don't  find  AM  on  the  rigs  today)  ^  cost 
less  (6GJ5A  cost  $2.74  while  a  6146  cost 
$5.20),  are  smaller  to  use  and  are  more 
readily  available  on  the  open  market  for 
replacement  purposes* 

What  can  you  do  about  ushig  these  new 
type  tubes?  Well,  first,  on  most  SSB  trans- 
ceivers you  can  peak  up  the  receiver  and 
the  transmitter  section  will  be  fairly  close 
to  tuned  up.  Second,  have  a  good  match 
to  your  antenna.  Tlrird,  when  in  the  tone 
mode,  tune  up  quickly  and  don  t  let  it  stay 
in  this  mode  for  more  than  15  or  20  sec- 
onds, or  good  bye  tubes.  Fourth,  you  don*t 
have  to  run  your  audio  up  to  where  it  is 
pinning  the  meter  (such  as  in  the  days  of 
the  big  modulators) . 

Again  read  your  instruction  manual  for 
correct  tune  up  procedure.  If  you  don^t 
have  a  manual  you  can  get  one  from  the 
company  which  makes  the  gear  you  are 
using  for  around  $2.00,  So,  lets  all  stop 
this  tube  abuse  and  see  how  many  hours  you 
can  out  of  your  tubes. 

.  .  .  W0PEM 
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Dick  Lehrbaum  WA2APT 
51   Harvey  Avenue 
Lincroftj  New  Jersey  07738 


Transceiving  Wifh 
an  Oufboard  Receiver 


Although  transceivers  are  ver>^  widely  used 
today,  many  hams  would  be  extremely 
pleased  if  they  could  combine  some  of  the 
features  of  their  station  receiver  with  their 
transceiver;  noise  limiting,  variable  passband, 
Q-multiplier  and  added  audio  circuitry  are 
just  a  few  of  the  tilings  that  are  desirable. 
The  addition  of  these  few  devices  would 
^eatly  improve  reception.  This  article  de- 
scribes how  the  station  communications  re- 
ceiver may  be  modified  to  transceive  with  a 
SSB  transceiver. 

In  this  application,  the  station  receiver  is 
actually  used  as  an  elaborate  if  strip*  After 
determining  the  fixed  if  frequency  of  the 
transceiver  (the  center  frequency  of  the 
crvstal  filter),  the  outboard  receiver  is  tuned 
to  that  frequency  and  connected  Lo  the  if 
of  the  transceiver*  Some  experimentation  may 
be  needed  in  choosing  the  proper  tap  point, 
but  some  of  the  following  hints  may  be  help- 
ful. 

The  Iransceiver  connection  should  be  as 
early  as  possible  in  the  chain  of  the  trans- 
ceiver's receiver  section*  Since  each  stage  of 
amplification  introduces  a  certain  amount  of 
noise,  hooking  in  near  tlie  front-end  will 
preserve  the  signal-to-noise  ratio  of  Uie  set. 
Also,  you  have  to  decide  whetlier  to  tap  be- 
fore or  after  the  crystal  filter.  In  most  eases 
the  best  tap  point  is  in  the  if  strip— after  the 
crystal  filter.  This  approach  pro\ides  added 
filtering  and  image  rejection  before  the  sig- 
nal is  fed  into  tlie  outboard  receiver,  and 
results  in  excellent  gain  and  selecti\ity.  As  a 
rule  of  thuifi'K  best  results  wall  osuaUv  be 
obtained  by  hooking  on  to  the  plate  of  the 
second  if  stage* 

The  cable  which  feeds  tlie  transceiver  sig- 
nal to  the  outboard  receiver  can  be  of  anv 
convenient  length,  and  should  be  connected 
to  the  transceiver  through  a  10  pF  capacitor 
of  suitable  voltage  rating.  Do  not  tap  directly 
on  the  input  or  output  of  the  crystal  filter, 
as  this  will  detune  it  and  alter  the  passband 
on  transmit;  do  not  tap  a  stage  common  to 


both  receive  and  transmit^  because  this  may 
steal  power  from  the  exciter,  and  probably 
reduce  drive  on  transmit.  Also,  do  not  tap 
too  near  the  product  detector,  for  this  will 
inh'oduce  a  strong  BFO  signal  which  may 
override  the  desired  signals  in  the  outboard 
receiver. 

The  author  is  presently  using  the  above 
svstem  with  a  Drake  2B  receiver  and  an 
Eico  753  transceiver.  The  transceiver  if  fre- 
quency is  5.2  MHz;  in  order  to  put  the 
Drake  2B  on  that  frequency,  a  9.0  MHz  ac- 
cessory crystal  is  used  in  bandswitch  posi- 
tion "B'\  To  lock  the  receiver  onto  the  trans- 
ceiver,  the  receiver  is  timed  around  5*2  MHz 
until  the  signals  from  the  transceiver  receiver 
are  heard.  At  this  frequency,  the  transceiver 
BFO  signal  is  found  and  zero  heated;  this 
results  in  proper  transceiving. 

Naturally,  provision  must  be  made  to  mute 
the  receiver  on  transmit*  Most  transceivers 
have  spare  contacts  for  controling  a  linear, 
and  these  can  usually  be  connected  directly 
to  the  receiver's  mute  teiTninals. 

Suggested  cotinections 


Transceiver  ...    IF  Frequency  *  *  ,     Tap  plate  of 


*  » 


EICO-753 

B.2002  MC 

V5 

HEATH  SB- 100 

3.395     MC 

V4 

SWAN-350 

5.1728  MC 

V8 

NATIONAL 

5.2000  MC 

VII 

NCX-3 

DRAKE  TR-4 

9.0000  MC 

V12 

HALLICRAFTERS 

1.6500  MC 

V5 

SR-150 

Table   1.  Sugges-l-ed 

fap     points    for 

various    trans- 

ceivers    for 

use    with    outb 

oard     receiver 

operation. 

One  final  word:  to  return  the  trans- 
ceiver  to  normal,  siniply  turn  oflE  the  out- 
board receiver  and  turn  up  tlie  transceiver 
audio! 

WA2APT 


*  • 
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MODEL  RTY  3 

mproved  model  of  our  solid  slate  RTTY  receiving 
converter.  Three  shift  frequencies,  850,  425,  and 
175  cycles.  This  audio  filter  converter  has  proved 
itself  In  many  ham  shacks.  The  circuit  Is  made  up 
of  limiter,  amplifier/filter  driver,  3  stage  filter,  de- 
tector, pulse  shaper,  and  selector  magnet  keyer. 

00  volt  60  ma.  loop  supply  Included. 
Still  only  139.95 

Model  RTY-3SB  filters  tuned  for  operation 

with  SSB  transceivers  179,95 


Model  RTY-3K  same  as  Model  RTY-3  but 
with  built-in  AFSK  keyer. 


1 59.95 


INC. 

P.O.  Box  175  EAST  FALMOUTH,  MASS.  02536 
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A  Hams  Shack  Is  His  Castle 


Or  so  it  should  be.  But  when  your  life  is 
shared  with  a  female,  nothing  is  sacred.  Now 
don't  get  me  \wong,  I  think  my  XYL  15  tops 
and  if  she  wants  our  living  quarters  neat  and 
orderly  that's  all  right  with  me.  But  she 
doesn't  stop  there.  She's  forever  nagging  me 
to  clean  up  that  "death-trap  of  a  shack".  It's 
a  little  old  building  across  from  the  patio  and 
looks  all  right  on  the  outside  so  why  should 
she  care  how  the  inside  looks?  If  my  goodies 
are  strewn  over  the  floor  it's  because  I  like 
them  that  way— when  a  part  is  needed  I 
know  just  what  pile  to  paw  through.  Another 
thing,  with  a  mess  like  that— no  one  else  dare 
enter  for  fear  of  breaking  a  leg. 

But  men  stronger  than  I  have  conceded 
under  constant  condemnation  so  when  our 
town  condxicted  its  annual  "Clean  Sweep" 
campaign  (the  motto  being:  'Taint  it,  Repair 
it  or  Throw  it  out")^  I  decided  to  do  my  part. 
Besides  J  those  participating  were  entitled  to 
free  trash  pick-up  and  what  dedicated  ham 
would  resist  anything  free. 

Disposing  of  acquired  treasures  was  not 
easy  to  contemplate,  let  alone  do,  especially 
when  some  of  it  dates  back  to  sub-teen  years. 
But  my  mind  was  made  up  (for  me)  so,  witii 
stiff  upper  lip,  closed  mind  and  eye,  I  dis- 
carded* 

Obsolete,  mold>  and  rusty  items  went  first. 
Next  ageless  tangled,  piles  of  sticky-coated 
zip  cord,  then  literally  miles  of  useless  coax, 
\^arious  lengths  of  frayed  twin  lead,  and  old 
chassis  ended  on  the  monstrous  funk  heap  in 
the  driveway. 

My  XYL  is  blessed  with  an  imusual  amount 
of  false  pride,  so  to  hide  the  mess,  she'd  park 
the  car  sideways  in  front  of  it.  Having  it  ex- 
posed to  full  view  of  the  world  was  more 
than  she  could  take. 

Until— her  sister  came  by  one  day  and 
gasped  this  remark,  'TTou  aren't  sending  that 
stuff  to  the  dump?  Why?  It's  worth  cash. 
Strip  that  wire— segregate  that  aluminum, 
brass  and  copper.  The  foundry  pays  good 
money  for  that  kind  of  ]unk*\ 


Well  the  XYL's  ears  perked  up,  dollar 
signs  flash  rd  in  her  eyes  and  her  attitude 
took  an  about  face. 

In  the  following  tvvo  wrecks  she  learned 
more  about  what  went  into  making  ham 
radio  tick  than  she  had  in  all  the  years  of 
tolerating  my  hobby.  Donned  in  shorts  and 
halter,  she'd  sit  in  an  old  lawn  chair,  in  the 
middle  of  that  mess,  working  at  an  im- 
provised tool-strewn  bench,  svnibathing,  strip- 
ping and  destroying  hour  after  hour.  Trans- 
formers  %vere  dismantled  in  record  time.  The 
evening  hours  were  spent  in  front  of  the 
TV  unwinding  the  copper  threads.  The  flip- 
ping noise  of  wire  against  paper  was  distress- 
ing but  it  made  for  a  nice  family  sit  in^  so  I 
said  nothing. 

Tlie  junky  diivew^ay  didn't  bother  her  any- 
more, in  factj  the  mess  she  made  was  ten 
times  worse  than  mine  with  boxes  and  piles 
of  stuff  all  over  the  place. 

The  biggest  pile  was  the  zip  cord  and  coax 
which  she  stuffed  into  an  old  oil  drum  to 
bum.  when  lit,  the  entire  neighborhood  was 
engulfed  in  a  great  pall  of  black,  biUowing 
smoke.  Flustered  and  embarrassed  she  ex- 
plained to  the  firemen  that  she  didn't  realize 
it  would  smoke  so  much.  Pohte  but  obviously 
annoyed  they  departed  with  the  comment, 
"Next  time  either  warn  us  in  advance  or 
burn  less  at  a  time", 

Undiscouraged,  she  was  soon  back  on  the 
job  stripping  twin  lead  by  the  yard.  It  got 
so  she  could  teU,  at  a  glance,  what  component 
had  a  coil  hidden  in  its  confines.  She  learned 
all  about  wire  and  could  tell  the  difference 
bet^veen  pure  copper  and  other  metals.  She 
saw  the  painstaking  intricate  work  tliat  w  ent 
into  ever>^  piece  of  gear  I  had  built,  as  she 
tore  into  project  after  project  with  screw- 
driver and  pliers.  The  cutters  flew  as  she 
salvaged  every  last  inch  of  connecting  wires, 
I  began  to  get  uneasy,  as  her  w^ork  neared 
an  end,  for  fear  she  might  rummage  around 
the  shack  while  I  was  out  earning  a  living. 
She   added   to   my   apprehension   when   she 
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kiddingly  remarked,  "By  the  way,  I  found  a 
real  good  piece  of  wire  hanging  from  yom^ 
antenna  this  morning". 

She  may  have  been  kidding  but  I  sighed 
with  rehef  when  she  announced  that  tomor- 
row was  the  big  day— she  was  taking  her 
loot  to  the  foundry.  Just  to  be  on  the  safe  side 
I  took  a  raoonhght  inventory  and  sure  enough 
there  in  a  box  was  my  supply  of  p.e.  boards. 

She  did  prett>^  well,  got  $32  JO  for  the  lot 
Who  else  but  a  person  dedicated  to  destruc- 
tion would  work  for  fifty  cents  an  hour.  True 
to  her  gender  she  spent  twice  tlaat  amount 
but  her  explanation  was  simple^  "I  bought 
only  things  I  needed  and  look  what  I  saved 
by  salvaging  all  that  junk".  I  understood,  and 
no  furdier  comment  was  necessary. 

She  was  happy— the  shack  was  clean  and 
orderly— but  somehow  things  wernt  the 
same.  The  soldering  iron  no  longer  beckoned. 
Could  be  1  was  afraid  to  start  something  for 
fear  the  needed  parts  would  be  among  the 
missing.    The   place   didn^t   even    sound   the 


same. 


My  melancholy  was  short  lived.  After  paw- 
ing through  my  remaining  goodies  and  dump- 
ing some  of  them  back  on  the  floor  I  added 
some  parts  discarded,  under  similar  pressm*es, 
by  a  buddy,  pmchased  more  from  the  sur- 
plus store  and  in  no  time  at  all  1  had  my 
castle  looking  and  sounding  just  about  noimal 
again.  It  was  private  and  disorderly  and  no 
one  dared  enter  for  fear  of  breaking  a  leg, 

.  ,  .  W6LNG 


SUBSCRIBERS 

We  want  to  makq  absolutely  sure  that 
no  one  is  using  our  73  mailing  list-  We  do 
not  rent  this  list  out  as  do  other  maga- 
zines. If  your  address  label  from  73  is  dis- 
tinctive and  you  find  that  you  are  getting 
any  mail  addressed  in  the  same  distinctive 
way  please  let  us  Icnow  immediately  and 
send  us  the  envelope  or  wrapper  that  you 
received  so  we  can  take  appropriate  ac- 
tion. Your  help  in  this  will  be  very  much 
appreciated. 


■^ 


JOIN  THE 
HAM   WAR  ON   POVERTY 

You  can  enlist  in  the  war  against  poverty  by  sub- 
scribing to  73.  This  will  help  to  eliminate  one  of  the 
most  miserable  poverty  pockets  in  the  East,  the  offices 
at  73.  Send  your  $5  contribution  today  to  Poverty,  73 
Magazine,  Peter  Boro,  New  Ham  Shire  03458,  We  will 
send    you    a   one   year   subscription    to   73   as   a    receipt. 


Try    THE    R    &    C    WILSON    CO. 
10    day    money    back    guaronlee 

AUDIO  distartioii  analyzer,  ultra  sharp  hetrotlyne  process, 
professional  quality,  GB  typa  737,  $2.69.,  HP  type 
:^00A „,.,.., . .  J 175 

SIGNAL  GENERATOR,  HI^  60SB,  10  to  410  MHz,,  mod- 
ulation,   excellent   aLtenuator,    best   price    .,..**** $449 

FREa.  METER,  GR  T20A.  100  to  3000  MHz,  hetrodyne 
type,    0.1%,    portable    ,,*,..*,.,.,, $75 

DIGITAL  VTVM,  Ilycon  CIS,  may  need  some  repairs, 
servo    type    *..,,,*...,, ..,.*,♦,,.,,,*.*,,,*,,,  $59 

MULTIMETER,  IIP  41QA,  20  ranges,  very  good  at  TJHF. 
AC,   DC  and  Ohrn  scalers,   a   standard  lab  instrument   »*$69 

FREQ,  METERS,  profefisional  Quality,  several  styles^  tn- 
cjuirei 

EMERGENCY  TRANSCEIVER,  URC-4,  a  must  for  moun- 
tain or  ocean  pilots,   two  freqs.    12l.5/2i3  MHz   ..*... $74 

X  BAND,  transponder,  lots  of  plumbing,  see  toI.  7  of 
MIT  Itad  Lab  series  for  more  data,  tunable  magnatron  $24 

TRANSMITTER,  with  commerdal  AC  power  supply,  10 
channels  or  manual  tune,  all  freqs.  a  to  18  MHz,  ART- 
IS .,.,,, ,$95 

TRANSCEIVER,  FM,  Motorola  FMT  BtJlBL,  liandie- 
talkie,  now  on  special  low  power  biz;  bandj  154.57  MHj^, 
checked    $49 

TRANSCEIVER,  AM,  Lear  LYTR-3fl,  l2  v.,  2B36  final, 
complete  with  controls  &  cable,  up  to  3ft  channels  In  low 
aircraft  band  but  should  work  2  meters,  cheeked  out   ..$99 

TRANSMITTER,  1^  meters.  Tele-Dynamics,  with  S24.5 
crystal,  input  about  5  watts,  compact,  very  well  built, 
FM    niotl.    built  -111 $  J  8 

COUNTER,  Potter  type  830,  with  manual,  to  100  kc, 
43  tubes.    uetscJs  repslrs,   only * $79 

SIGNAL  GEN.,  RG  type  804C,  3  to  S30  MHz.  modula- 
tion, 5  bands,  attenuator .,.......<**,.  .$124 

PULSE  GENERATOR,  Measurements  model  70A,  e5ceollGnt 
for    digital   circuit   work    . ,  * , .,.****...,,,»*  ^$BS 

RECEIVER,  ABTL-15,  Collins,  1.5  to  IS  MHiR,  two  PTO.s. 
fretis  to  1  KHz,  gflod  ANh  .  -  *  - •  -  * $65 

FIELD  STRENGTH  RECEIVER,  Measurements  model  59, 
AC  or  DC,  15  to  150  Mllai,   direction  finding,  bmad caster's 

TRANSCEIVER,    APN-1,    renewed    .,,, ,...$9.48 

UHF  TUNER,  300-1000  MHz,  TN-lS/APB-4,  use  as  a 
fouver ter,  IF  approx  30  ]MHz  .... . . . . $39,95 

RECEIVER,  216-245  MHz,,  Nems-CUrke  1400,  build  a 
tracking   station   with   this    * ,.,**.♦.,♦,.,..,. $97 

PANORAMIC  ADAPTER,  DKI  tyne  TDTJ-2,  input  30 
MHz,    2   MHz    wide    ,...., , $fl9 

SCOPE,  Dumont  340,  one  of  the  hotter  ones  ,,.-•♦..*. $84 

SPEC.   ANALYZER,   XS-HS,  X  band,   gi30d    .,... $99 

RECEIVER,   RCP,  fixed  frea*   75  meters   ...... — ....$20 

LIGHT  ALARM,  Hunter  330S.  reauires  CdS  cell  to  do 
tricks,    neat   package,   115   vac    ,,..,. $9.95 

GEI6ER  COUNTER,  heavy  duty  Used  uuit,  use  as  a  full 
time   iifionitor,   t:cumt   c^ls^'firs   like   crazy    ,,...*.......*.  $98 

Send  stamped  addressed  enyelope  for  list. 

THi    R    &    C    WILSON    COMPANY 

Box    393,     LittletoEip    Colo.     80120 
Telephone:    303-798*262? 


LEARN    R/U>IO 


Afbiim  cOirtalni  three  12" 
LP't  2Vi    hr.    Instrucllan 


THE  EASVWAYl 

•  No  D«eks  To  Read 

•  No  Vliuol  Glmmldct 
To  Dlttroet  You 

•  Juif  L  tit  on  And  Loom 

Bas«d   on   modfim   psychologlcfit 
iQchfiiques'-Thb  coitrfto  will  toko 
you  beyond  73  w.p.m.  In 
LESS   THAM    HALF  THE  TIME! 

Also  dvolloble  dn  magnetic  tape. 
See  your  dealer  Jiowl 


EPSIION  \M  RECORDS 


206  Eatl  Front  Stroal,  Florance*  CelQiade 
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International  OX  Crystal 
Oscillator  Kits 


If  you're  like  most  experimenters,  at  one 
time  or  another  youVe  had  some  serious 
trouble  with  transistor  er>^stal  oscillators- 
instability,  frequency  jumping  or  spurious 
outputs.  Don't  fret  any  more^Intemational 
Crvstal  has  come  out  \^ith  a  unit  that  uill 
solve  all  your  problems.  The  new  OX  Oscilla- 
tor kit  is  a  broad-tuned  one-transistor  cir- 
cuit which  provides  oscillation  over  a  range 
of  frequencies  by  merely  inserting  the  de- 
sired cr%'stah 

Although  the  OX  was  designed  specifical- 
ly for  the  new  EX  (Experimenters')  line  of 
International  Crystals,  it  works  quite  well 
with  all  the  crystals  diat  I  have  tried.  Since 
the  crystal-controlled  signal  will  be  within 
0.02%  of  the  nominal  frequency  with  an 
EX  crystal  installed,  it  is  intended  primarily 
for  general  purpose  apphcations  where  pre- 
cision is  not  required.  For  experimenters, 
it  is  ideal. 

There  are  two  OX  kits  avaflable— the 
OX-L  (low  frequency)  for  3000  to  19,999 
kHz  and  the  OX-H  (high  frequency)  for 
20  to  60  MHz.  The  price  on  each  of  tliese 
units  is  $2.35,  and  when  I  saw  what  came 
in  the  kit  I  was  astounded.  Getting  out  my 
latest  catalog,  I  priced  out  the  parts— it 
came  to  $3*40  and  I  hadn't  even  counted 
die  printed-circuit  board.  With  tlie  cost  of 
the  board  thrown  in,  the  total  value  would 
be  pretty  close  to  $4.00.  So,  not  only  do 
you  get  an  oscillator  that  works  well,  you 
get  one  tliat  you  couldn't  build  with  all 
new  parts  for  the  same  price! 

The  OX  circuit  is  extremely  compact,  so 
it  will  fit  into  almost  any  application  you 
have.  Power  consumption  is  low  and  it  re- 
quires  a  power  supply  of  six  volts-  Power 
output  is  on  the  order  of  1  milliwatt  so  it 


is    ideal    for    service    as    a    local    oscillator 
or  crystal-controlled  signal  generator. 

My  first  application  for  tlie  unit  was  a 
small  50-MHz  converter  with  the  local  os- 
cillator at  36  MHz.  It  turned  out  to  be 
one  of  the  simphest  and  fastest  converters 
I  have  ever  put  together.  No  detectable 
birdies  from  surplus  oscillator  products— 
you  put  the  crystal  in  and  you're  right 
where  vou  want  to  be.  The  converter  worked 
so  well  that  I  added  a  couple  more  transistor 
stages  and  a  diode  mixer  and  came  up  with 
a  transmitting  converter  on  the  same  chas- 
sis—three by  five  inches.  No  problems  here 
either.  With  my  50  milliwatts  out  on  six 
I  was  able  to  work  three  sections  during 
the  June  VHF  contest. 

The  next  project,  if  you  want  to  call  it 
that,  was  a  two-meter  band  edge  marker, 
A  single  transistor  tripled  with  a  timed  out- 
put at  144  MHz  was  link  coupled  to  the 
OX  oscillator— in  about  ten  minutes  I  had 
a  crystul  controlled  marker.  Plenty  of  out- 
put too.  Next  step— 432.  A  1N82A  tripler 
into  a  432  tank  circuit  provided  a  strong 
marker  for  that  band.  Not  bad  for  one 
hour's  work. 

If  you  really  want  to  go  QRP,  the  OX 
oscillator  kit  is  a  natural,  W70E  has  man- 
aged to  chalk  up  some  prett>^  good  DX  with 
tlie  OX  Oscillator  Transmitter  which  he  de- 
scribes on  page  11 L  Although  he  used  CW 
in  his  experiments,  you  can  modulate  the 
oscillator  without  any  difficulty  at  all. 

If  you  do  any  experimenting  at  all^  you're 
missing  a  good  bet  if  you're  passing  up  the 
OX  oscillator  and  the  EX  crystal.  The  prob- 
lems and  money  you  will  save  are  only  your 
own. 


Vlrden    Perma-Bitt, 


110-120  VOLT 

A.C.  1,500-watt,  M-cycfes.  LigM 
Pfant.  Fdnbelf  driven  from 
pickyp  or  small  gas  engine. 
Operates  saws,  drills,  lights^ 
even  T,V.  Weight  25  pounds. 
Ouaronfeed.  With  Voltmeter, 
switch,  and  pulley.  Regular 
$89. SO,  now  $49.50.  Send  check 
or   money   order. 

Box   7066   S.T,    Amanllo,   Tejt   79109 


YOUR  CALL 

Please  check  your  address  fabel  and  make  sure 
that  it  is  correct*  In  cases  where  no  call  letters 
has  been  furnished  we  have  had  to  make  one  up* 
\i  yoy  find  that  your  label  has  an  El3*&*  on  it 
that  means  we  don't  know  your  call  and  would 
appreciate  havmq   It. 
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-FREE 

"HAM  SHACK  PAK" 

WORTH  OF 


TRANSISTORS 
RECTIFIERS 
RESISTORS 
CONDENSERS 


PLUS 
ANY 


TRIACS' 

AND 


RCA 

G.E. 


3**        g* 
PRV    AMPS     AMPS 

SOD   .35  n  — 

100  LJ  ,50  D  .85 
200  D  .75  D  1.35 
400  □  1,25  n  1,95 
fiOOG   1.75  D  2.50 


IQDX  SPECIAL 

500  PRV  Sale 

MIL      U      50  10  for   25* 

M\        □    TOO  TO  for    35« 

Tf^fj'    □  150  10  for  40* 

TQp        D  200  10  for  45f 

D  250  10   for  SOf 

HATS    □  300  10  fof  55* 


tTEM 

1^  or  items 


$1.00  J 
Add  25C  for  handling  1  ^ 

BOTH   FREE  WITH  ANY  $10   ORDER 


EPOXY    TRANSISTORS    &    JC's 

Fairchild,    Moforola,    Texas,    Bendix 


I  p  ■  *  I  4  -I  I 


$1 

SI 

$1 


FIELD  EFFECT  TRANSISTORS 


RAYTKEOPi 

**  MOST," 
IGFET 

Input        I—I 
soMftctl    10  million  meg- 


2N3608 

p-chsnnel 

99 


n   100  MICROAMP 
PANEL  METER 


cto 


sioyi 


•    Worf#  }n  USA.i 


^i^. 


N^l  On#ia«llr  <f«<iji«j   en  be  ut«J  wirh  ndhA 
t)<*ft     drcmor!     fl*iic     mctcm     iBDvcnmi     IOO^mi, 

rioii   in    CMQrl, 

Ideal  fof  huiMrrt.  hobbroB.  labi,  ttc.  Hunr,  .i 
tnu  fuitatuc  prif»  Ihe7  *rou'l  Jul  i«B|! 


J    OKHiaiiiiii  hala  for  c»it  toinllwi 


HAM 
SILICON 
TUBE 
SPECiALSl 

(ReplacesI        Sale 

nTN1238    5U4GB)    2.39|2N3235 

"1N1239    5R4)     ..4.39 

[11N1237    0Z4)     2.39 

D1N1262    6AU4GTAJ    .2.39 

niN2637    866A)    9.99 

D  3DG4J    2.39 


3235* 


(Watts)  115 

BV, 


VS^.oQ^ 


CBO  100 
(AMP)   15   $' 


General  Instrument 


Full 

Wave 

Bridge 


n 


5  AMP 
1500  PIV*-5 


1.5AMP 
2000  PIV 

SILICON      }■ 


RECTIFIERS 


□  2  AMP   SILICON 
800  P  I  V  RECTIFIERS 


4f«r$| 


□  4— 2N3563   NPM,   600MC,    200MW 
Q    4 — 2N3643   NPN,    aSOMG,    350MW 
D    3— B-5000  5W.   3Aitip,  PNP  ........... 

IJ    4— 2N4313    PNP    600MC,    200MW 

n    3 — 2N3565,    500HFE,    NPN,    200MC SI 

D    3— 2N4265,    400HFE,    NPN,    350MC  „^_,.«il 
D    1— DUAL   4    IN.    GATE,    EXPANDER   .......„„„|1 

n    1— QUAD  2    IN.    NAND/NOR  GATE $1 

□  1^703  LfNEAR  RF  AMP.    Fpirchifd  $2.49 


AMP     TOP  HAT  AND  EPOXIES 


prv 

800  D 

1000  n 

1200  u 
1400  u 

1*00  a 


PIV  Sole 
1800  n  90* 
2000  C  1.25 
3000  a  1-SO 
4000  Q  1,96 


Actua[  Sfze-^ 

1  AMP    To 

MICROMINIATURE      '<*<' 

SILICON  RECTIFIERS  3SS 

2AMP 
SILICON 
RECTIFIERS 


Sof*        PIV 

D      7f      4$06 
n     **      100 

D  11*  1000 

n  }7€ 


Sol* 

n  10* 

D    2Sf 

n  39* 


PIV        Sale 

200 
400 


600 
800 


□ 


prv       Sale 

1000  n  4s* 

1200  D  59* 
1400  □  69 1 
T600  T'     69* 


SILICON  POWER  STUD  RECTIFIERS 


PJV 

50 
100 
200 
400 
600 
800 
1000 


55A 

n  .50 

□  .75 
D  1^25 
D  1^50 
D  1.80 
n  230 
n  2.70 


SOIITRON    DEVICES, 

5  AMP 

Epoxy  Rfictiffers 


PIV  Sole       pfV 

0  r^    19*     ^00 

0  25f     800 

O  39f 1000 

0  .  .    45 < 


GLASS  amp; 

ONE   AMP 

PRV    m.iy    be    ex- 

ci'^'clctt  without 
t  h  i-*  r  u  c  1 1  f  J  e  r 
hrc'aktni:  down. 


'SILtCON   RECTIFIERS 

FtV 

600 

800 
TOOO 
1200 


AS  ADVERTISED    OR    YOUR    MONEY  BACK 

GIANT  SPRING   CATALOG   ON:   Parts.   Rectifiers, 
Q      Transistors,  SCRs.   I.C.'s,   Equipment,  Etc^^     lOe 


TERMS:   include  postage.  Rated,  net  30  days.  COD  25% 


^1^ 


POLY  PAK 


P.O.  BOX  942  A 

Lynnfield.  Mass.  01940 


MARCH  1966 
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T^ 


e 


>i^ 


R 


Y 


The  famous  RTTE-3/4  now  wllh 
ev^n  more  features: 

•  MARK  holcf. 

•  Minimum  acceptable  [evel  circuit. 

•  PEug-tn  modular  design. 

All  with  no  increase  Hn  price.  Wrise  for  information  an  the  new 
RTTE-S/S  -  the  COMPLETE  teletype  terminal  fof  amatiiur 
or  commercial  use. 

Phones 
717-232-3431 


TUCK     ELECTfiONICS 
S35  Markel  Si  reel 

New  Cumberland,  Pa. 


Tucit 


u. 


^ 


Zip      17070 


Unrtkirii^cltn- 

und  CinE:imjilA'"ivAll'i'ntichfilk 


Interested     in    what 


European   harns  are 
a-ccomplishing  at  the 
higher     frequencies  ^ 


ZESTSCHRIFT  FQR  DEIt  VHF-UHF-ftmnTtyR 


Eead     UKW    -  BZRICHTE,       Ih^    authoritative   German 
jquarterlyj    now.  with   English   summaries!   Applications 
of  the    latest    VHF   and    UHF   techniques;  .equipment  and 

antenna    construction  .details,       Ea.eh  sixty  -  page   issue 
packed    with    practical    articles    written    by     the     most 
outstanding    amateurs    in    Europe, 

Annual     sub.^cripticn  U.  S..  A.    $3,  00,     Canada  $3.  Z5 

H.     lngwe■^3en^     PA^^Sj  Box  S7,    Top^fieM,   Ma.    (lt^3 


The  New  Whip 


;  •  ■»•  *. « 


Ar:^^< 
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THE  NEW 


i 

4 


I 


GALAXY 


UliARK"! 


5  BAND  TRANSCEIVER  "°"'"  °" 


N(HiA...e(^ttTiL 


FIXED  STATION 


l^l 


6  NEW  Features: 

•  New  400  Watt  Power 

•  New  Precise  Vernier 

Logging  Scale 

•  New  Solid  State  VFO 

•  New  CW  Sidetone  Audio 

•  New  CW  Break-In  Option 

•  New  CW  Fifter  Option 

6  WAYS  BEHER 


Yet  Still 
Only 


$42000 


•  Smallest  of  the  High- Pow- 
ered Transceivers.  (6"xlOV4" 

•  Great  for  either  Mobile  or 
Fixed  Station.  No  coinpro- 
TTiise  in  power. 

•  Hottest  Receiver  of  any 
Transceiver  —  Special  New 
Six-Crystal  lattice  filter. 


•  Complete  80-10  Meter  Cov- 
erage. 500  KC  on  all  bands, 
with  1  Megacycle  on  10  Me- 
ters. 

•  Both  Upper  and  Lower  Se* 

lecttble  Sideband. 

•Highest  Stability.  Drift  less 
than  100  CY  in  any  13  min- 
ute period  after  warmup. 


•  The  personal  drift  chart  of  every  Galaxy  that  comes 
off  our  line  goes  with  the  unit  to  its  new  owner! 

6%   FINANCE  CHARGE  •   10  7.   DOWN  OR  TRADE-IN   DOWN  •  NO  FINANCE  CHARGE  IF 
PAID   IN  90   DAYS  •   GOOD   RECONDITIONED  APPARATUS  •  Nearly  all  makes  &  models. 

Our  reconditioned  equipment  carries  a  15  day  trial,  90  day  warranty  and  may  be  traded  back 
within  90  days  for  full  credit  toward  the  purchase  of  NEW  equipment.  Write  for  bulletin. 

TED  HENRY    (W6UOU)  BOB   HENRY    [W0ARAJ  WALT   HENRY    (W6NRV) 


CALL    DtRECT 


USE   AREA  CODE 


Butler.  Missouri,  64730  816  679^3127 

11240  W,  Olympic.  Los  Angeles.  Calif,,  90064       213  477-6701 
931  N.  Euclid.  Anaheim,  Calif..  92801  714  772-9200 


// 


World's  Largest  Distributor  of  Amateur  Radio  Equipment" 


A  Report  on  the  WTW 


Not  enough  "extra"  cards  sent  in  yet  to 
start  oxir  "Honor  Roll".  See  The  November 
issue  of  73  for  the  new  rules  of  submitting 
less  than  multiples  of  100  for  your  Honor 
Roll  listing.  Send  them  in  fellows  so  we  can 
start  our  Honor  Roll  next  month. 

To  date  we  have  issued  a  total  of  67 
WTW  Certificates.  Broken  down  like  this: 


43  WTW- 100 
9  WTW-200 
7  WTW- 100 
3  WTW-100 
3  WTW-100 
2  WTW-100 


14MHz 
14MHz 
21  MHz 
28MHz 
7MHz 
21  MHz 


phone 

phone 

phone 

phone 

CW 

CW 


This  is  not  too  bad  for  a  new  DX  Award. 
The  interest  is  growing  by  leaps  and  bounds. 

There    is    still   Number   ONE    Certificate 
QRX  for  WTW-100  on  28  MHz  CW 


*>     ff      w      tt      >f 


WTW-100  on  7  MHz  Phone 
"  '»  "  "  "  WTW-100  on  3.5  MHz  CW 

»     »t     t*     1*     *f 


WTW-100  on  75  phone 


and  both  CW  and  phone  on  160  meters, 
even  6  meters  if  anyone  ever  qualifies!  When 
we  say  PHONE  we  mean  just  that— it  can 
be  either  SSB,  AM,  FM,  PM  etc. 


DXERS  and  DXERS-TO-BE 

Want  to  keep  up  to  the  minute  of  what's 
happening  DXwise?  Subscribe  to  Gus 
Browning  W4BPD'i  new  weekly  DXERS 
MAGAZINE.  16  pages  ol  DX  events*  com* 
ing  up  DXpeciiHonf,  QSL  info,  ptx,  efc. 
Rates,  US  surface  $8.50,  US  air  mail  $10, 
West  Indies  $16,50,  S.  America  and  Eur- 
ope $1?,  resi  of  world  $28. 

The  DXERS  MAGAZINE 
c/o  W4  iPD 

Route   I,  Box  r6l-A, 
Cordova,  S,C,»  U.SA. 


I  ask  everyone  to  always  place  tlieir 
full  address  with  ZIP  CODE  on  every  fonn 
they  send  me,  this  means  the  address  of  the 
stations  that  qualify  even  when  they  suhmit 
their  cards  to  a  Certification  Club.  This 
will  save  me  a  lot  of  time  in  looking  up  ad- 
dresses with  the  chance  of  having  an  ad- 
dress incorrect* 

Have  had  a  little  trouble  with  fellows 
sending  cards  for  the  wrong  band  or  wrong 
mode  a  few  with  both  wTong  on  the  cards. 
PLEASE  POLICE  vour  cards  carefully  fel- 
lows because  YOU  DON'T  QUALIFY  UN- 
TIL I  HAVE  the  right  number  of  cards 
with  the  mode  and  band  agreeing.  With  me 
its  FIRST  COME  with  the  serial  numbers 
on  Certificates, 

Don't  send  me  cards,  SEND  THEM  TO 
YOUR  CERTIFICATION  CLUB,  if  you 
don't  know  who  that  is  an  SASE  will  put 
one  in  your  hands.  We  have  almost  every 
district  covered  now  EXCEPT  THE  FIRST, 
SECOND  AND  ZERO  DISTRICTS  OF 
THE  USA.  STILL  NEED  AFRICA  & 
ASIA, 

At  the  moment  I  am  not  100%  sure  of  Soutli 
America  because  the  forms  I  sent  them 
many  months  ago  were  returned  to  me.  So 
to  be  on  the  safe  side  those  of  you  in 
South  America  please  send  your  cards  direct 
to  me— (Gus  Brow^iing,  W4BPD\  Route  1, 
Box  161- A,  Cordova,  S.C:  29039  U.S.AO 
Will  let  you  know  about  South  America 
when  I  find  out  about  them.  In  the  mean- 
time  I  am  looking  for  a  good  DX  club  down 
there  to  act  as  Certification  Club,  the  same 
goes  for  ASIA  and  AFRICA. 

Read  the  new  rules  in  the  November 
issue  (1967)  very  carefully  and  start  send- 
ing in  those  "extra"  cards  for  our  Honor 
Roll 

In  the  W  T  W  we  have  a  good  thing  and 
I  suggest  you  all  jump  In,  the  waters  fine! 

Gus  Bro\\niing-W4BPD 
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when  hams 

discuss 


OPTIMUM 


in  single 
band  beams  • 


«     * 


^Ae.  ^uS-jecC  tmtu^  to^ 


Amateurs  punch  through  the  QRM  on  20  meters 
with   Mosley's  A-203-C,  an  optimum  spaced 
20  meter    antenna   designed    for  full  power. 
The  outstanding,  maximum  gain  performance 
excel  Is  most  four  to  six  element  arrays*  This 
ctean^line  rugged  beam  incorporates    a  spe- 
cial type  of  element  design  that 
virtually  eliminates  element 
flutter  and  boom  vibration.  Wide 
spaced;  gamma  matched  for  52  ohm 
line  with  a  boom  length  of  24  feet  and 
elements  of  37  feet.  Turning  radius  is  22 feet. 
Assembled  weight  —  40  lbs. 


A-310-C  for  10  meters 

A-315-C  for  15  meters 

Full  sized,  full  power,  full  spaced  3-element 

arrays.     100%    rustproof    all    stainless  steel 

hardware;     low    SWR    over    entire   bandwidth; 

Max,  Gain;  Gamma  matched  for  52  ohm  line* 


S-402  for  40  meters 
Top  signal  and  unexcelled  forward  gain - 
a  2-element  optimum  spaced  beam.  100% 
weatherproof.  Low  SWR.  Heavy  duty  con- 
struction. Link  coupling  results  in  excellent 
match  over  full  bandwidth. 


.-J..  I     I  I    !=!•  !  •  S^ 


;  mSrm--'"  i-«»  *     -mw^m-w  .iri 


For  derailed  specificaTions  and  performance  data,  write  Dept157A. 


4610  N.  Lindbergh  Blvd..  Bridgeton.  Mo.  63042 


n 


f""**"°"^"'  ■ ■ ^.L^^....^>:^: : :  :.^iaL^rU :  .-^^.^^^^j^ 


iiimiit 


soo 


5  BAND -480  WATT  SSB  TRANSCEIVER 
FOR  MOBILE- PORTABLE- HOME  STATION 


«      4      i     t     * 


ACCESSORIES: 

Full  Coverage  External  VfO.  Model  410 

Miniature  Phone  Band  VFO.  Model  406B 

Crystal  Controlled  Mars  Oscillator.  Model  405X 
Dual  VFO  Adaptor.  Model  22  

12  Volt  DC  Supply,  for  mobile  operation. 

Model  14-117 , 

Matching  AC  Supply.  Model  117XC 

Plug-in  VOX  Unit.  Model  VX-1  , 


*  * 


*   9   *   ^    * 


.%  95 

.$  75 
.$  45 
.%  25 

.$130 
.$  95 
.$  35 


« 


con  RADIO  SUPPLY,  Inc. 

266  ALAMITOS  AVENUE 
LONG  BEACH,  CALIF.  90802 


3%"  X  Vz"  RACK  PA«EL 

ir    Depth     ?5,00    PPD 

Check  or  M.O.    No  COO 

NYC    Res.   Add    5% 

NVS    Res.    Add   2% 

DEVICES 


CONSTRUCT  YOUR 
EQUIPMENT  THE 
EASY  WAY— USE 

THE  UNIT  CHASSIS 

Wire  and  test  the  subchassjs  out* 
side  where  everything  is  acces- 
sible. Astemble  the  subchossi? 
into  the  unit  chossis  and  you 
have  Q  professional  package. 


3"  X  6I/2" 

subchassii 


•tSasw^VvjjL/ 


BOX  136     BRONX  N.Y.     10463 


GO  COMMERCIAL  -  -  - 

That's  right.  Get  your  FCC  commercial  oper- 
ator's license,  and  then  work,  at  good  pay,  in 
your  "hobby"  field — radio  and  electronics.  We 
prepare  you  by  correspondence,  under  our  "get 
your  license  or  your  money  back"  warranty*  Get 
full  details  in  our  free  "FCC  License  Course 
Brochure",  Write; 


Grantham  School  of  Electronics,  Dept.  R. 
f  505  N.  Wdsterji  Ave.,  Hollywood,  Calif.  90027 


NEW    PRODUCTS 


■  ^■^^-J^OO.Wi-^/.OJ  *.■ 


Kniqhf-Kit  T-175 

The  new  Knight-Kit  6-and-lO/ll  meter 
linear  amplifier  deUvers  plate  power  input 
of  up  to  300  watts  PEP  on  SSB,  120  watts 
AM,  and  150  Watts  CW. 

Attractively  designed,  the  T-175  Linear 
Amplifier  is  only  SVb"  high,  13/e"  wide,  and 
11"  deep.  The  coils  are  supplied  for  26.960- 
29.700  MHz  and  50-54  MHz.  The  price  is 
§99.95.  Sold  by  Allied  Radio  Corporation, 
100  N.  Western,  Chicago,  Illinois  60680. 


■  s^'-jnjxm^s.'y  ^ 


si :t3^fiii^S^vt'.vi::^;.ii : 


i^ii.  ti;;:»  .ii.! ?^  ■i.iSi;: >  ^  .;;5^v^  -.i^^Ai:. ii-^ 


Jensen  Swivel-Head  Piter  Set 

A  versatile  new  plier  with  interchangeable 
heads  which  rotate  360  °  has  been  announced 
by  Jensen  Tools  and  Alloys. 

Using  this  new  tool,  the  operator  can 
reach  easily  into  inaccessible  areas,  around 
corners,  into  blind  spots  which  cannot  even 
be  seen.  Eight  locking  positions  are  provided 
at  45''  intervals.  The  new  Swivel  Head  pHer 
thus  functions  as  a  straight  standard  pHer 
and  as  an  angled  plier  with  a  choice  of  eight 
separate  angles  to  match  the  work.  The  set 
consists  of  a  long  nose  head  w^ith  serrations 
on  the  gripping  surfaces,  a  shorter  duck-bill 
head  with  serrations,  a  duck-bill  head  with- 
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out  serrations,  and  a  retainer-ring  head  with 
pins  at  the  extreme  ends.  The  complete  set  is 
furnished  in  a  compact  vinyl  case  and  is 
priced  below  $15.  Catalog  number  23C450, 
Further  details  may  be  obtained  from  Jen- 
sen Tools  and  Alloys,  3630  E.  Indian  School 
Rd.,  Phoenix,  Arizona  8-5018. 


Motorola  Transistor 
Selection  Guide 

A  new  complete  selection  guide  for  plas- 
tic transistors  has  been  published  by  Motor- 
ola Semiconductor  Products  Inc.  The  guide 
covers  Motorola's  Unibloc  silicon  annular 
transistors  which  have  been  developed  for 
industrial  applications.  The  guide  groups 
tt'ansistor  types  by  application  categories  and 
one  section  of  the  brochure  is  devoted  to  an 
illustrated  description  of  the  Unibloc  plas- 
tic package.  Both  NPN  and  PNP  device 
types  are  included  in  this  6  page  selector 
guide.  For  a  copy  of  the  Motorola  Selector 
Guide  for  Unibloc  Plastic  Small-Signal  Tran- 
sistors, write  Motorola  Semiconductor  Prod- 
ucts Inc.,  Box  13408^  Phoenix,  Arizona 
85002, 


Motorola  Thyristor  Guide 

A  handy  Thyristor  Selector  Guide  offers 
an  easv  to  iLse  kev  to  more  than  300  differ- 
ent  Motorola  devices  now  available  for  to- 
day's modern  stepless  power  control  designs. 
Also  included  is  data  on  plastic  and  metal 
unijuiiction  transistors^  plastic  bilateral  trig- 
gers, fast  switching  SCR's  diodes  4-layer 
diodes  and  Motorola's  practical  how-to-do-it 
thyiistor  apphcations  guide:  the  new  "Power 
Control  Circuits  Library*'.  Copies  may  be  ob- 
tained from  anv  Motorola  district  office,  fran- 
chised  distributor  or  by  writing  Motorola 
Semiconductor  Products^  Inc,^  P.O,  Box  955, 
Phoenix,  Arizona  85001. 


5.         r\ 


•  f  • 

#1# 


•       •       ♦       » 


SOLID  STATE  REGULATED  FILTERED  power  sup- 
pJies.  made  for  19"  panel  mount  although  not 
aJI  have  panels  affixed.  115  volt  60  cycle  input. 
Picture  above  shows  typical  layout.  Offered  as 
a   SURPLUS   SPECIAL. 


#68-3   OUTPUT   lOVDC    10   Amp 
±:S8A   OUTPUT   135  VDC  2,3   amp 
15   VDC   7   amp 


$20.00 
25.00 


ISTOR 
HEAT  SINK 

W/2N174A    .._,$2.50 


IBM  WIRED    MEMORY   FRAMES* 

Removed     from     high    priced    computofs.     Exint 
condition. 


.%  4.00 
.  10-00 
.  12.50 
.  15.00 
.    35.00 


160 

core     .  . 

1,000 

core     ,  . 

4,096 

core     .  . 

8,192 

core     .  . 

L6,384 

core     .  , 

i      I      «      #     f      *      V      B 


¥        *       W        9        '        ^ 


■^         I         +         h 


■         I         i 


*  P  *  ■         i- 


4K250  SOCKET  w/chimney  5t  plate  ring.  .  ,$4.00 


29  VOLT  50   AMP   DC   REGULATiD 

Operate  on  115  volt  60  cycle  input  with  output 
of  29  volts  DC  50  amps  filtered  and  regulated. 
Solid  state  components  with  standard  19  inch 
rack  panel  mounting.  Excellent  condition.  Ship- 
ping  wgt.    175    lbs.  $75.00 

29  VOLTS   DC  20  AMPS   REGULATED 

Same  type  power  supply  as  above  with  lesser 
output  of  35  amps,  $50.00 

1600  VOLTS   DC   1.8  AMPS  REGULATED 

Solid  state  circuitry;  115  volt  60  cycle  input, 
rack  panel  mounting,  filtered  with  0.5%  ripple. 
Only  a  few  of  these  on  hand.  Shipping  wgt. 
175    lbs,  $75.00 


1    AMP   MfDGET  SILICON   DIODES 

1000   PJV  35^  each   12  for  $3.50 
1600   PIV  60<^  each   12  for  $6.00 


1968  CATALOG    NOW   READY 


All  maferla!  FOB   Lynn,  Mass. 


SHNA 


19  ALLERTON   ST.,   LYNN,  MASS.  01904 
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USED  MODEL  501  TV  CAMERAS 


Xi: 


^mnm^i^^^ 


.:<fii 


■^ 


SSr 


X 


MADE        ^ 
IN   U.S.A. 


.i«HW 


$160.00  FOB   HoMjs 


Each  month  we  have  a  limited  number  of 
used  TV  cameras  which  v/e  make  available  to 
haams  at  greatly  reduced  prices.  These  cameras 
were  rented  out  for  temporary  surveillance 
jobs  on  construction  sites,  county  fairs,  con- 
ventions, etc.  All  have  been  checked  out  and 
are  guaranteed  for  90  days.  Complete  with 
vidicon  and  lens. 


Used  Model  501    sale  priced 
$U0.00  FOB  HoHis 

Don't  delay.  Only  a  few  used  cameras  are 
available  each  month.  For  specifications  send 
for  our  illustrated  catalog. 


VANGUARD       LABS 

Pept.   H,    196-23  Jamaica  Ave,,   HoMIs,   N.Y.   11423 


;-f^ 


M-izt 


■i-y^  ■  ■v^^  ■^■-  ■■->  ■•--■  ■■■  "■■■■■■  ■■  -     -1 


'■■■  ..;■.■  ■■:p:t<.* 


A\w"'.^ 


These  valuable  EXTRA  features 
included  in  both  editions! 

•  QSL  Manager^}  Uround  tfie 
WQrtdl 

•  Census  of  Itadio  Amateurs 
throughout  the  worldJ 

•  Radio  Amateurs'  License 
Class! 

•  World  Prefix  Map! 

•  International  Radio 
Amateur  Prefixes 


GET  YOUR  NEW 
ISSUE  NOW! 

Over  283,000  QTHs 
in  the  U.S.  edition 

$6.95 

Over  135,000  QTHs 
in  the  DX  edition 

$4.95 

See  your  favorite  dealer  or 
order  direct  (add  250  for 
mailing  in  U.S.,  Possessions 
Bl  Canada.   Elsewhere  add 

sot). 

Radio  Amateurs'  Prefixes 
by  Countries! 

A.fl.RX.  Phonetic  Alphabet! 

Where  To  Buy! 

Great  Circle  Bearings! 

Internationa?  Postal 
Informatton! 

Plus  much  more! 


WRITS  fOa 
BROCHUH! 


RAOiD  AMATEUR 


u 
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Dept  8,4844  W.  Fullerton  Ave. 
Chicago;  111/60639 


Ameco  Model  'TT' 

The  AmecQ  Model  ^TT'  Radio  Frequency 
Pre-Amplifier,  covering  the  range  of  6 
through  160  meters,  has  been  specifically  de- 
signed for  use  with  ham  transceivers  in  this 
frequency  range.  Ingenuis  control  circuitry 
allows  the  *^PT'*  to  be  added  to  virtually 
any  transceiver  without  modification.  The 
fundamental  requkement  is  that  the  trans- 
ceiver have  control  circuitiy  built  in  for  use 
with  an  external  linear  amplifier.  The  "PT'' 
also  contains  circuitry  to  feed  and  mute  a 
second  receiver.  It  sells  for  $49 .95,  complete 
with  built  in  power  supply  and  connecting 
cables.  Further  information  is  available  from 
the  Ameco  Division  of  Aerotron,  Inc*,  Ra- 
leigh, North  Carolina. 


:-iiSi£«-^::S»iJjSSg^i 
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Hewlett-Pcickard  Pulse  Generator 

This  compact  J  multi-purpose  Pulse  Gen- 
erator Model  8003A  combines  fast  risetime 
(5  Ns)  with  long  pulses  (to  3  seconds)  use- 
ful for  testing  wideband  analog  devices  such 
as  filters  and  amplifiers.  At  the  same  time^ 
its  short  pulses  (douTi  to  30  ns)  and  high 
repetition  rate  (to  10  MHz)  make  it  well 
suited  for  fast  switching  applications*  Op- 
tional programm ability  adapts  it  to  auto- 
mated test  systems  as  well  as  serving  for  lab 
applications.  The  price  is  $470.  For  further 
information  contact  Hewlett-Packard,  1501 
Page  Mill  Road,  Palo  Alto,  Calif.  94304. 
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Motorola  Semiconductors 

Low  noise,  low  cost,  high  power  gain  ger- 
manium transistor  solves  rf  front  end  needs. 
The  new  Motorola  MMoOOO  and  MM5002 
germanium  SME  transistors  are  priced  as  low 
as  $1.50  and  furnish  up  to  24  db  minimum 
power  gain  at  200  MHz.  Higher  frequency, 
and  lower  noise  performance  is  obtainable 
due  to  complete  freedom  of  transistor  geo- 
metry and  much  better  definition  and  closer 
spacing  of  emitter /base  areas  to  gain  opti- 
mum device  performance* 


MM 


^«ie>00£--PKni1  R 


PtfOtSE  ^mutHl  TEST  OROMT 


TABLE 

Type       Low  Noise      Power  Gain     Price 
@  200  MHz    @  200  MHz  ( lOO^up ) 

MM5000  he  dB  max  24  dB  min  $2,95 
MM5001  2.0  dB  max  22  dB  min  2.10 
MM5002     2.2  dB  max     20  dB  min       L50 


Additional  information 
through  P.O,  Box  955, 
8500L 


may    be    obtained 
Phoenix,    Arizona 


Knight  Solid-State 
Sweep/Marker  Generator 

The  1968  model  Knight  KG-687  Sweep/ 
Marker  Generator  is  designed  with  labora- 
tory quality  specifications  and  covers  all  TV 
and  FM,  if  and  TV^-VHF  frequencies;  It 
permits  complete  alignment  for  Stereo  FM, 
black  and  white,  or  color  TV,  front  ends  and 
ifs.  This  is  a  fine  instrument  for  design  work, 
production  and  testing,  maintenance  and 
servicing. 


GET  IT  from  GOODHEART! 


EVERYTWrNG   UNCONDITIONALLY  GUARANTEED 


MARCONI  FM  DEVIATION  METER  TF*934,  regularly 
$S\HK  Hrmis  tkv.  w/raJiKes  5,  2o,  75  kc  Has  audio  monitfir. 
Made  fw  Mli^.  t*i4-lft0  mc.  easily  readies  1000  mc  on  hm- 
monlcs:   vre    hidude   M    In^truetions.  rejfCl  iSft 

CherNrd    out,    reftdy    U>    use.    .,,,,**t*.**^-*.-.-.     W*yi01l 


Brand  New  VHP  rcvrs  Umk  like  HC-irKi  CoDimand  lu:  are 
ii-iubp  1  OS.  135  mc.  2  uv  sem,,  '2  rf's,  3  n^'s:  noale  Imlr; 
avc.  W/schem.,  Insinicl,,  jipUne  knob.  &  graph  to  set  freq. 
l»y    ruunttns   liirns.    A.R,C.    Type    iSB,  2Bv  litr  ^^^  -^ 

R32    Is   same   but    w/.^nuelrli;    Hi    htr  wiring    ,.****,.  .$27,50 


R-23    ARC-5    fomnmjui    mr    100-550    kc-    ...... 

A,RX.  12  ^22  Command  rerr  540-1600  kc.*- 
LM-14  Treq.  meter,  .011  125  1sc~20  mc  ...-i-, 
TS-323   UR    freq.    meter   20-480   mc,    ,001°,^    -,, 

BC-221^S    OK $67.50         T3-I75    OK     .. 

CLOSING     OUT     Radio     Receivers    3^-1000     mc 


At 


,,  14.95 
,  .  17.95 
.,    57.50 

- .r69.50 
..127.50 
CRAZY 


LOW     PRICES!    A^k    fi^r    APH-I   4YCV-253    sheet. 

ALL- BAND  SSfl  RCVR  BARGAIN:  Hallicrftfters  R-4S/ 
ARR-T..  3.">g  kr  to  4H  mv  cominuous.  Voice,  CW,  MC%\\ 
aiiHned.  grtti,  w,book:  2-RF,  2-IF*s,  S-meter:  noise 
Imtr:    3   xtl,    ^    non-xtl   selecti^t^  un  .n 

rboirt's.    irfsi    pwr    iply    ,.«-,*.,- IWiilU 

no  _ey   pwr   ftply :    .^^Q.    SSR    product    detector: .$20 

SP-600-JX    Rcvr    .54-5-1    mc.    Exc.    Cond.,    w  boofc    325,00 

TIME   PAY   PLAN;   Any   purchase  totaling- 

.^ ' '       '"fJ    >>r    iri8>r<-     iFiv^vn    payment    on'v    -  - 

Above  is  a  small  sampling  of  our  terrific  inTentopy.  Wi 
ALSO  BUY  I  We  want  Tektronis  scopes,  Hewlett -Packard 
eitutpc.  At^ronntit,  raclir>-j;hap  eitutpt,  etc.  .  .  .  AXD  Mill- 
liiry    rrnnmunirntion^    i:>f    il!    kinf!^ 

DO  NOT  ASK  FOR  CATALOG!  ASK  FOR 
SPECIFIC  ITEMS  OR  KINDS  OF  ITEMS  YOU 
HEED! 


R.  E.  GOODHEART  CO.  INC. 

Box  1220-GC,  Bcvcrry  HiHs,  Calif.  90213 

Phonc!>:  Area  213.  office  272-5707,  messages  275-5342 


idJ'i'M-tf«<IM 


NEWI  Ham  License  Fromes 

$3,95  pr  (5%  CaL  tax)  postage 
paid 

Triple    chrome    plated,    fiti    all 
h  t    \2   plates 

Blue     letters    on     whita     back- 
grcund 

i#        ut    ■•         ^       •  •  P-0.   Box  3446 

Ken  Walkey  Engineermg        Granada  hiiis,  cai.  gis44 


T     ^.B** 


ALL  BAND  TRAP  ANTENNA  ! 


Itdic«i        IntirffrTinM       mJ  w  f^  all  Asititr  Trtiitvlt* 

iiUi     flo     All     m^ku    Short  1^^    1^,^   ^   1000^  ^^^tt 

Wm    BtttliTin.    Mates    World  aM     2000     SSB     Plirt    w 

Wld<        ^wptl^J*    ,   StfoHBW^*  irnk     Drrett     Fwd-     U»hU 

CiMftr  on  Ail    Bands  1                  |  mat,    Wtathff proof. 

Complete  ae  shown  total  length  102  ft.  with  96  ft,  ol  72  ohm 
balanced  iwlnilni?,  m-ltnpact  mnl^Jcd  resonant  traps.  Yon 
Just  tuffo  to  desired  hand.  Excellent  for  AIAj  T¥Orid-witie 
'^hort'Wave  tcr<*Utrrs  iiiui  ;irTi8teur  transTnitters,  For  NO'MLE 
ANIJ  ALL  CLASS  AMATEURS !  Klirainates  5  separate  an- 
tenna &  ttiih  excellent  performance  proven.  Inconspicuous  for 
Fussy    Nofghhorhoodsl    EASV    INSTALLATION!    Thousands 

of   n^^rs. 

7."i-40-20~iri-lO  meter  bands.  Complete  ,,,,.**.,., -^  *S19.95 
4ft-2i>-ir>-IO  metier.  r»i  fL  (hest  for  swl's).  ComrUete  ..$18.95 
SEND  ONLY  1^.00  (cash,  ch..  mo>  and  pay  postman  balance 
COD  plus  posiast  on  Brrlial  or  send  fult  price  for  twstpald 
dellTeiy.    Free    Informatron,  ^^«^, 

MIDWAY    ANTENNA    *    Popt.    A^3   «    Ke^irn^y,    Nebr.   68847 
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SPACE  AGE  KEYER 


•  Flcinar  epifaxtol  integrated  cfrcuifs  for  reli- 
abflity.  No  fubes — No  separate  transistors. 

•  Precision  feather-touch  key  buiif-in, 

•  Fully  digital — Dot-dash  rotio  always  per* 
fecti 

•  No    polarity   problems — -Floating   contacts 
switch  1-amp« 

^   Rugged  solid  construction — v^ill  no!  walk, 

•  Send  QSL  or  postcard  for  free  brochure. 


BOX  455,    ESCONDIDO,  CAL    92026 


NEVtf!    IMPROVED! 


FREQUENCY   CONVERTERS 


Priced  fri»fii  only  $14.95  fo  $49.95 

Many  new  models  available  from  .45  MHz, 
to  450  MHz.  Some  with  dual  gate  MOSFET 
R.  P,  stapes  and  mixers.  Crystal-controlled 
oscillators,  full  wave  UHP  diodes  for 
transistor  protection  and  many  more  desir* 
able  features.  Send  for  your  free  convert- 
er catalog.  Vanguard  Labs.,  196—23 
Jamaica  Ave,,  Hollis,  N-Y,  11423, 

VANGUARD       LABS 

196-23   JamoigQ   Ave.      Dept.   H      Hollis,   N,Y.    11423 


The  KG'687  provides  an  all-electronic 
sweep  up  to  18  MHz  wide  at  the  highest 
center  frequency.  It  has  a  built  in  crystal 
controlled  and  variable  post-injected  marker 
for  non-distorting  markers. 

It  is  a  solid-state  circuit  using  all  silicon 
transistors  to  minimize  drift  and  j>rovide 
maximum  rehability. 

The  model  KG-687  is  priced  at  S120  in 
kit  form,  $185  assembled.  It  is  available 
from  Allied  Radio  Corp.,  100  N.  Western, 
Chicago,  Illinois  60680. 


Knight-Kit  Inverter/Cheirger 

One  of  the  most  useful  of  electronic  de- 
vices is  a  unit  that  peiTtiits  operation  of 
standard  AC  appliances  from  a  12  volt  bat- 
tery. Allied  Radio  now  has  made  available  a 
compact  Knight-Kit  Solid- State  Inverter/ 
Charger,  1968  Model  KG-666  which  con- 
verts 12  volts  dc  to  110-130  volts  ac.  It  oper- 
ates ac  appliances  (radios,  TV^  transceivers, 
power  tools,  lights,  shavers,  soldering  iron, 
test  equipment,  etc.)  in  cars,  boats  and  trail- 
ers. It  can  be  used  by  campers,  sportsmen, 
hobbyists,  farmers,  explorers— almost  every- 
one, especially  since  it  also  charges  12-volt 
batteries. 

The  kit  is  designed  for  easy  assembly  and 
is  supplied  w^ith  complete  step-by*step  wir- 
ing instructions  and  solder.  It  is  priced  at 
$44.95  and  is  available  from  Allied  Radio 
Corporation,  100  N.  Western,  Cliicago,  111. 
60680. 


RENEWAL  CODE 

The  two  numbers  under  your  call  on  fhe  ad- 
dress labef  are  the  expira+Jon  code*  We  have 
tried  to  mate  it  simple.  The  first  number  h  the 
month  that  we  send  you  the  last  copy  on  your 
subscription  and  the  second  number  is  the  year. 
78  would  be  July   1968,  for  example. 


Motorola  Zener  Diode  Guides 

Easy,  quick  identification  and  selection  of 
virtually  any  Zener  or  temperature-compen- 
sated reference  diode  is  po^ssible  with  tliese 
newly  released  publications  from  Motorola 
Semiconductor  Products^  Inc- 

The  40  paRe  cross-reference  guide  covers 
the  widest  offering  of  devices  in  the  indus- 
try. All  Motorola  zener,  temperature  com- 
pensated and  precision  reference  diodes,  as- 
semblies, cmrent  regulators,  reference  ampli- 
fiers, high  power  transient  suppressors,  Meg- 
a-Life, and  mil- type  units  are  covered. 

The  condensed  Selector  Guide  provides 
a  handy,  wall  or  desk  moimted  key  to  the 
more  than  6,000  standard,  industrial  and 
military  applit  ation  Motorola  devices. 

Copies  are  available  from  any  Motorola 
district  office,  franchised  distributor  or  from 
P.O,  Box  955,  Phoenix,  Arizona  85001. 


O  V  r  N  G  ? 


Every  day  we  get  a  handful  of  wrappers 
back  from  ihe  posf  office  with  either  a  change 
of  address  on  them  or  a  note  that  the  sub- 
scriber has  moved  and  left  no  address.  The 
magazmes  are  thrown  out  and  just  the  wrap- 
per returned*  Please  don't  expect  us  to  send 
you  another  copy  if  you  forget  to  let  us  know 
about  your  new  address.  And  remember  that 
in  this  day  of  the  extra  rapid  computer  It 
takes  six  weeks  to  make  an  address  change 
instead  of  the  few  days  it  used  to  when  we 
worked  slowly  and  by  hand* 


*'*ffi  . 


\«  ^ 


UTTT 


BTI  LK-2000 

LINEAR 
AMPLIFIER 

For  SSB,  CW,  RTTY 

Maximun  legal  inpiff 
Fult  loading  80-10M 
Rugged  Eimac  3-1000Z 
Dependable  operation 
Eosy  to  load  and  tune 
No  flat  topping  ^ith  ALC 
Distinguished  console 

Instont  transntit 

High  efficiency  circuit 

Designed  for  sofety 

Fast  band  siwitching 

Real  signal  impact 

Price $79500 

READY      TO      OPERATf! 
fiTI  AMATEUR  DIVISION 

Hafstrom  Technical  Products 

4616  Santa  Fe ,  San  Diego,  Ca.  92109 


Listen  for  rhe  hundreds  of 
LK-2QOO  linearsnowon  the 
Gir  and  judge  for  yourself. 
Write  for  free  illustrored 
bf  ecKyre  or  send  $T  .00  fer 
technicol  cind  instruction 
manual. 


SOME  GOOD   BUYS 

SX-117   Rx  with  WWV  xtal.  Mint  ........... $195.00 

SX-117  Rx  with  WWV  xtal.  Good $175.00 

SR-46   with   HA-26  VFO.   Excellent   $119.00 

HA-5  VFO  80  thru  2M,  no  2  or  6M  xtals, 

HA-5  same  as  above,  used,  good  „* $3§.00 

HT*45    and    P45    supply »    L-oudenboomer 

IVL^FfC  AL.rL^  mini.  MMm**w,mmmmw»»»***m*'--^ ,..,...- ii  >*<  ^p^^FllaUU 

Automatic   keyers,   3   disc,   new $2.95 

We  have  on  hand  some  returned  kits  that  are 
built  up,  but  have  a  mistake  in  wiring  or 
something.  These  are  clean  &  repairable,  with 
schematics.  We  have  8  SX--140's  and  6  HT-40*s. 
Will  sell  per  pair  SX-140  and  HT-40  $45.00 

All    prices    FOB 

TOWER  COMMUNICATIONS 

922  Elm  Racine  Wl  53403 


LARGEST  SELECTION  in  United  States 
LOWEST   PRICES— 48    hr.   delivery 

Thousandi    of    frequancies    in    stock. 
Typei      includs     HCi/U.      HCI8/U, 
FT-24r.  Fr-243.  FT- 171,  efc. 
SEND   I  Of  for  cataFog  with  otcillator 
clrculti.  Refund«d  on  first  order. 
2400  B  Cryitmt  Dr..  FL  Hy«rt,  FfL  S3MI 
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Jotin  A-  Attaway,  K4I1F 

and  James  E.  Fredericks,  K4ELB 

P.O.  Box  205 

Winter  Haven,  Fla,  33881 


Converting  The  TA-33  Jr  fo 
Full-Power  IS  Meter  Beam 


And  It's  Use  In  A  Real  Crazy  Triband  Array 


^;-    :^': 


■Vf- 


During  the  past  stinspot  minimtim  haul- 
ing down  the  old  tiibander  became  common 
practice,  particularly  among  DXers,  as  first 
10    and    then    15    meters    deteriorated    and 

gave  up  the  ghost.  Up  the  pole  in  its  place 
went  such  things  as  20  meter  monobanders^ 
40-20  meter  duqbanders,  and  even  40  meter 
monobanders  as  propagation  hit  rock  bot- 
tom* The  serious  DXers  who  were  not  already 
using  linear  amplifiers  found  that  high  pow- 
er also  became  a  virtual  necessity. 

More  recently,  however^  as  the  sunspot 
number  climbs,  15  meters  has  begun  to  re- 
gain its  old  punch,  and  occasional  flurries 
of  10  meter  activity  into  the  southern  hem- 


isphere are  being  experienced*  As  a  con- 
sequence, the  DXer  who  ignores  15  is  tak- 
ing   a  chance  on  missing  some  good  ones. 

This  thought  was  very  prevalent  while 
cleaning  out  the  garage  a  few  months  ago, 
when  what  should  turn  up  but  the  old  TA- 
33  Jr.  It  was  a  good  standby  antenna  and 
great  for  field  day,  but  it  just  wasn't  made 
to  handle  high  power.  For  those  unfamiHar 
with  this  beam,  it  is  a  hghtweight  ti'ap 
tribander  of  the  Mosley  family.  Its  size  and 
weight  permit  it  to  be  easily  rotated  by  the 
AR-22  TV  antenna  rotator.  It  is  rated  to 
300  watts  maximum  power  input,  and  con- 
sequently is  fine  for  use  with  Valiants,  HT- 
37s,  and  most  of  the  SSB  transceivers. 

The  little  beam  brought  back  pleasant 
memories  of  past  contests  during  the  favor- 
able portion  of  the  sunspot  cycle.  Many  times 
the  best  single  band  score  was  on  15  meters 
while  using  the  TA-33  Jr  for  10,  15,  and 
20,  It  seemed  to  be  an  unusually  good  an- 
tenna for  the  21  MHz  band,  so  for  curios- 
ities sake  we  pulled  out  the  Mosley  poop 
sheet  and  checked  the  beam's  exact  dimen- 
sions* The  boom  was  approximately  12  feet 
in  length.  When  set  for  fone  operation  the 
driven  element  was  23  ft,  10  and  M  inches, 
the  director  22  ft.  10  and  %  inches,  and  the 
reflector  25  ft.  9  and  Y^  inches.  These 
lengths  of  course  included  the  traps.  It  was 
evident  that  these  dimensions  were  very 
close  to  those  of  a  15  meter  monobander. 
To  verify  this  we  checked  the  lightweight 
21  MHzj  3-element  beam  described  in  the 
ARRL  antenna  handbook^  .  This  beam  uses 
a  15  ft.  boom,  a  23  ft.  radiator,  a  22  ft. 
director,  and  a  25  ft*  reflector*  The  only 
difference  of  consequence  between  it  and 
the  TA-33  Jr  was  the  longer  boom  on  the 
monobander, 

^ThB  AREL  Antenna  Book,   8th  Edition,  pg.   253 
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Other  significant  measurements  on  the 
TA-33  Jr  included  the  5  foot  spacing  between 
the  radiator  and  the  director,  and  the  7 
foot  spacing  between  the  radiator  and  the 
0.16a,  respectively.  According  to  the  ARRL 
graph  relating  element  lengths  and  spacing, 
Fig  9-24,  page  254^  the  director  for  a  15 
meter  beam  with  tins  spacing  should  be 
464/21.4  or  about  21  ft  2  and  Is  in,  for  op- 
eration on  2L4  MHz.  From  ihis  same  graph, 
the  reflector  was  calculated  at  495/21.4  or 
about  23  ft.  1  and  %  in,  w^hile  the  driven 
element  was  475/21.4  or  about  22  ft,  2  and 
1.2  in. 

Consequently,  all  that  is  required  in  con- 
verting a  TA-33  Jr  to  a  15  meter  monoband- 
er  is  first  the  removal  of  the  traps  and 
substitution  of  aluminum  tubing  of  the  ap- 
propriate lengths.  This  is  easily  accomplished 
as  the  traps  are  mounted  on  %  in,  alu- 
minum tubing,  readily  available,  and  can  be 
taken  off  by  removing  (inly  one  sheet  metal 
screw.  Then  a  short  piece  of  %  in.  tubing 
is  used  to  join  the  two  halves  of  the  driven 
element,  and  a  gamma  match  is  installed. 
The  gamma  match  used  in  this  particular 
instance  was  of  a  unique  design  developed 
by  K4ELB  and  will  be  described  in  a  later 

article. 

The  converted  tribander  can  be  easily  re- 
stored to  its  original  function  by  reversing 
the  above  procedure.  The  gamma  match,  ra- 
diator connector,  and  aluminum  tubing  can 
be  removed  and  the  traps  replaced  in  a  mat- 
ter of  5  minutes  time  and  the  TA-33  Jr 
will  again  be  in  service. 

The  new  monobander  was  placed  on  a 
low  tower  for  preliminary  testing.  It  was 
found  to  load  satisfactorily,  and  preparations 
were  begun  to  hoist  it  up  the  high  tower  for 
stacking  over  the  20  meter  beam.  However, 
at  this  point  it  was  decided  that  some  pro- 
vision should  be  made  for  10  meters.  After 
all,  the  sunspot  cycle  was  definitely  on  the 
way  up.  Unfortunately,  there  weren't  any- 
more spare  beams  in  the  garage,  but  a  102 
inch  whip  complete  with  mobile  mount  was 
found,  and  it  was  reasoned  if  it  were 
installed  above  the  15  meter  beam,  which 
would  be  at  73  feet,  a  pretty  fair  country 
antenna  for  10  meters  would  result.  Accord'- 
ingly,  the  whip  was  attached  to  the  mast 
above  the  beam  and  installed  at  the  top 
of  the  tower.  The  braid  of  the  10  meter  co- 
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TRAVELING 
HAMS! 

STELLAR  ENDUSTRiES  is  now 

working  on  the  solution  to  that  age 
old  problem  of  taking  your  hobby 
with  you  when  youVe  on  the  go — 
by  plane,  car,  boat,  or  what-have- 
you. 

THE 

SUITCASE 

STATION 

No,  the  idea  is  not  a  new  one.  Collins 
has  had  one  for  many  years-  Inven- 
tive hams  have  made  their  own.  But 
now^  weVe  trying  to  perfect  it,  and 
we  need  your  help!  So  far,  our  plans 
call  for  the  following  equipment  to 
be  included: 

Transceiver — ^your  choice  (we're 

using  a  Swan  500  now). 

Power    Supply— Linear   Systems 

400-12/117    Commander   AC/DC- 

Fixed  Antenna — Hy-Gain  IS-TD 
Tape  Doublet. 

Mobile  Antenna — Mosley  Lancer 
1000  with  Coil  Caddy. 
SWR  Bridge— or  your  favorite 
tuning  device — optional  Assorted 
interconnecting  cables  as  required. 
Assorted  tools  for  "on  the  spot" 
repairs  and  installation, 

What  would  you  like  included?  All 
suggestions  used  will  he  rewarded 
with  a  merchandise  certificate-  Con- 
tact us  now  at:  10  Graham  Road 
West,  iLhaca,  New  York  14850,  Dept 


stellarlUndustries 

DIV.  aF  STELLAR  I.  Inc. 
SALBS  AND  SERVICE 


ELECTROHie  COMMUNtCATIOMS  EaUlPMENT 

10  GRAHAM   ROAD  WEST 

ITHACA.    N,   y,   14i50 

TiLEPHONE:   AREA   CODE  607   273-9333 
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Now... 

Tune  your  Antenna 

for  Optimum 

Performance 

with  this  new  antenna 
noise  bridge  from 
omega-t . . .  only  "^$24,95! 


Test  antenna  system  for  both  resonant  frequency  and  operating  impedance. 
Replaces  VSWR  bridges  or  other  antenna  test  equipment. 

Tests  beams  —  whips  —  dipoles  —  quads  or  complete  antenna  tuner  systems 
For  use  over  entire  range —  1  to  100  MHz. 


*  Freight  included  in  U.S.A. 


Comp/ete  apptications  data  and  operating  instructions 
inciuded.  if  no  distributor  near  you,  order  direct 
Dealership  inquiries  invited.  For  descriptive  literature, 
write: 

omega-t  systems  incorporated 

516  wbeit  line  road  ■  nchardson,  texas  75080  ■  (214)  ad  5-5286 


axial  feed  line  was  soldered  to  the  boom 
o£  the  21  MHz  beam  so  that  the  latter  could 
act  as  a  ground  plane.  This  gave  us  a  10 
meter  ground  plane  extending  to  near  80 
feet  above  the  earth,  a  3-element  15  meter 
beam  at  73  feet,  and  a  3-element  20  meter 
beam  at  66  feet.  The  20  meter  beam  con- 
sisted of  the  elements  from  a  Hy-Gain 
monobander  mounted  on  a  20  foot  piece  of 
2  inch  aluminum  irrigation  pipe  for  the 
boom*  A  greater  separation  between  the 
beams  might  be  desirable,  but  the  lengths 
of  the  mast  did  not  peiinit  a  wider  spacing. 
The  finished  pi^oduct  viewed  from  the  ground 
is  shown  on  Fig.  L  The  whip  can  be  seen 
faintly  as  the  vertical  line  above  the  upper 
beam*  The  array  is  rotated  by  a  Ham-M  Ro- 
tor mounted  inside  the  tower. 

Standing  Wave  Ratios  were  deteniiined 
using  a  Heathkit  Reflected  Power  and 
Standing  Wave  Ratiometer.  The  15  meter 
beam  varied  from  a  minimum  of  T3:l  to 
a  maximum  of  2,5:1  at  the  extreme  band 
edge.  The  10  meter  ground  plane  varied 
from  1.7:1  to  2,5:1,  while  the  20  meter  beam 
was  1,0:1  at  14250  and  2.0:1  at  14,001 
kHz, 


as  far 
as  far 
meter 
+  re- 
has   a 


It  is  difficult  to  evaluate  di^  effectiveness 
of  the  array  through  comparative  signal  re- 
ports because  of  such  factors  as  QRM  and 
band  conditions.  However,  the  15  meter 
beam  has  received  5/9  reports  from 
east  as  VS9,  VQ9,  ET3,  etc,  and 
west  as  VK  and  ZL  lands.  The  10 
ground  plane  regularly  received  5/9 
ports  from  South  America  and  also 
5/9  from  as  far  away  as  KS6  land.  The  20 
meter  beam  has  been  used  for  QSOs  with 
8F3j  XZ2j  189,  etc.,  while  in  phase  with  the 
15  meter  beam,  so  if  interaction  is  occuring 
between  the  two  bands ^  it  is  not  serious.  In- 
terestingly enough,  while  the  above  men- 
tioned contacts  were  made  while  running 
700  watts  power,  the  20  meter  beam  was 
recently  used  for  a  SSB  contact  with 
VK2ADY/VK0  on  Heard  Island  while  us- 
ing only  the  HT-37  barefoot,  about  140 
watts  PEP.  This  was  considered  a  remark- 
able achievement  in  light  of  the  great  de- 
mand for  Heard  by  DXers,  and  the  poor 
propagatitm  conditions  prevalent  during 
the  DXpedition, 

.  ,  .  K4IIF  &  K4ELB 
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NEW  Drake  R4B  Receiver 


Amateur  Net 


$430 


II 


*Linear  permeability  tuned  VFO  with  1  kc  dial  divisions. 
VFO  and  crystal  frequencies  pre-mixed  for  all-band  sta- 
bility •  Covers  tiam  bands  80,  40^  20,  15  meters  completely 
and  28.5  to  29.0  Mc  of  10  meters  with  crystals  furnished 
•  Any  ten  500  kc  ranges  between  1.5  and  30  Mc  can  be 
covered  with  accessory  crystals  for  160  meters,  MARS,  etc, 
(5.0-6.0  Mc  not  recommended)  •  Four  bandwidths  of  selec- 
tivity, 0.4  kc,  1.2  kc,  2.4  kc  and  4.8  kc  •  Passband  tuning 
gives  sideband  selection,  without  retuning  •  Noise  blanker 
that  works  on  CW^  SSB,  and  AM  is  built-in  •  Notch  filter 
and  crystal  calibratof  are  built-in  •  Product  detector  for 
SSB/CW,  diode  detector  for  AM  •  Crystal  Lattice  Filter 
gives  superior  cross  modu[ation  and  overload  characteris- 
tics •  AVC  far  SSB  or  high-speed  break*in  CW  •  Dimen- 
sions: 51/2  "H,  103/4''W,  12V4"D,  Wt.:  16  lbs. 


Same  specifications  as  R4A* 

PLUS 

•  New  tuning  knob  and  skirt 

•  PTO  indicator  light 

•  Side-mounted  head  phone  jack 

•  Newscratch-proofepoxy  finish 

•  New  eye-ease  front  panel 

•  Improved  audio 

(low  distortion,  high  output) 

•  SOLID  STATE  circuitry  used  in 
PTO,  Crystal  Oscillator,  Product 
Detector,  AVC  Circuit,  BFO,  Audio 
Amplifier,  Crystal  Calibrator. 

25KC  Calibrator  has  a  sophisticated 
design,  using  integrated  circuits  and 
FET's. 


The  R-4B  RECEIVER  is  a  model  of 
design,  using  the  best  combination 
of  transistors  and  tubes,  printed  cir- 
cuits and  hand  wiring  to  give  maxi- 
mum performance  and  minimum 
maintenance,  at  the  lowest  cost. 


DRAKE  T-4XB 
TRANSMITTER 


Performance  and  Versatility 


$43000 


Amateur  Net 


PA  cage  has  removable  top 

Illuminated  indicator  for  PTO 

New  tuning  knob  and  skirt 

Mike  jack  moved  to  side 

Two  new  8-pole  crystal  lattice 
filters  give  60  dB  Sideband 
and  Carrier  Suppression 

Epoxy  finish  and  eye-ease  panel 
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•  Solid  state  linear  peritieabrfity  tuned  VFO  with  1  Kc  read  out  and  100 
cycle  stability  •  Covers  ham  tjands  fiO,  40t  20  attd  15  meters  completely  and 
28.5-29  Mc  of  10  meters  #  160  Meters  and  general  coverage  to  30  Mc  with 
accessory  crystals  (excluding  2.3-3.0  Mc,  5.0-6.0  Mc  and  1L0-1L5  Mc)  •  Will 
transceive  with  fi-4,  R'4A,  or  R-48  Receivers  •  VOX  or  PTT  •  Adjustable  pi 
network  output  matches  52  ohms  with  SWR  2il  •  Transmitting  AGC  prevents 
flat  topping  ♦  Operates  SSB  (upper  or  lower),  AM  {controlled  carrier  modu- 
lation) and  CW  {semi  breaknn  with  sidetone).  Easily  adaptable  to  RTTY  •  In- 
put Power;  SSB  and  AM--200  w^tts  PEP,  CW-200  watts,  a  conservative  rating 

•  11  Tuties,  3  Transistors,  12  Diodes  •  Power  Requirements:  Model  AC-3, 
AC-4,  DC-3  or  DC-4  power  supply  •  Dimensions:  5>i''H,  10Ji"W,  11H"D| 
overall  length  12%'^  Wt^H  lbs. 


For  more  information,  see  your  distributor,  or  wrUe: 


Dept.338     R.  L  DRAKE  COMPAiyY  540  Richard  St.  Mtamisburg,  Ohio  45342 


Herbert  L  Foster 

P.O.  Box  516 

Kalaheo,   Kaua!«   Hawaii 


The  Scientific  Method 


Hate  filled  the  room.  It  seeped,  like  a 
thing  aUve^  from  the  young  woman  who 
sat  at  tlie  desk  studying.  It  crept  over  the 
Radio  Enginee/s  Handbooh,  curled  around 
The  Principles  of  Radio,  eddied  about  die 
open  Radio  Amateurs  Handbook^  dripped 
past  Basic  Mathematics  For  Engineers  and 
flowed  remorselessly  to  the  floor,  where  it 
seethed  in  murky  pools  just  beyond  the 
small  circle  of  Imn plight 

There  was  a  creaking  from  tlie  chair  as 
the  beautiful  girl  pushed  back  with  a  sigh. 
She  put  down  the  slide  rule  and  lifted  her 
eyes  to  the  ceiling  to  rest.  How  she  hated 
her  liiisband!  She  thought  for  a  moment  of 
their  wrdding  day,  six  years  ago,  bright  with 
hope.  She  thought  with  contempt  of  how 
she  had  been  a  typical  bride,  radiant,  with 
stars  in  her  eyes.  She  had  been  in  love  with 
love  itself.  Her  husbarid  .  .  .  how  handsome! 
What  a  lovely  couple,  people  had  said. 
How  rigliL  they  were  for  each  other.  If 
ever  a  marriage  was  certain  to  succeed, 
this  was  it. 

People,  she  snorted!  They  didn't  know 
about  amateur  radio  operators.  Hams,  tliey 
called  ill  cm  selves.  Pigs  would  be  more  like 
the  truth.  Dirtv,  filthv,  lazv  swnne^  who  wal- 
lowed  in  I  heir  welter  of  tubes,  coils  of  wire, 
beam  antennas,  day  after  day,  to  the  ab- 
solute excliision  of  all  else.  How  she  had 
tried  to  interest  him  in  herself,  in  her  own 
lovely  world  of  knitting,  embroidery  and 
flowers.  It  was  a  short  honeymoon,  she 
mused.  It  was  very  likelv  one  of  the  short- 
est  on  record.  He'd  jumped  up,  one  even- 
ing, looking  at  his  watch,  exclaiming,  'Tve 
got  a  sked  on  ten  in  W2  land!" 

After  that  she'd  seen  little  of  him.  He  had 
token  to  coming  home  from  work  night  aft- 
er night  and  disappearing  almost  at  once 
into  his  transnn'lter  room.  She'd  leanied 
early  that  hams  liked  to  refer  to  the  ronfris 
where  they  kept  their  e  q  u  i  p  m  e  n  t  as 
**shacks".  She  thouglit,  with  a  curl  of  her 
lip,  how  thorougiily  right  and  fitting  the 
term  was. 


It  was  difficult  to  pin  down  with  any  de- 
gree of  exactitude  when  she*d  first  thought 
of  minder •  It  may  have  started  that  night 
when  he'd  ignored  her  carefully  planned 
living  room 5  with  the  dinmied  lights  and 
soft,  romantic  music.  He'd  then  spent  the 
next  four  hours  frantically  chasing  an  elu- 
sive radio  contact,  nearly  at  the  antipodes. 
Or  was  it  the  night  she'd  met  that  hand- 
some man  at  one  of  her  friend's  dinner  par- 
ties? As  usual,  her  husband  was  in  his 
shack,  working  with  his  radio.  She'd  been 
forced  to  attend  the  party  alone,  w^here  her 
hostess  had  paired  her  off  with  a  charm- 
ing attentive  man.  Perhaps  it  was  then  she 
had  first  realized  with  crystal  clarity  that 
her  husband  must  go.  That  which  she  had 
to  offer  the  world,  her  youth  and  beauty, 
were  still  highly  negotiable  assets,  and  if 
her  husband  didn't  appreciate  these  qual- 
ities, here  was  one  man  who  obvionslv  did. 
Of  course,  she  realized,  one  cannot  just  go 
around  murdering  people.  The  trick  is  lo 
get  away  with  it.  For  that  matter,  murder 
would  not  even  be  necessary  if  her  hus* 
band  would  only  listen  to  reason.  He'd  made 
it  quite  clear  that  he  did  not  beHeve  in 
dix^orce,  and  would  never,  under  any  cir- 
cumstances, even  consider  it.  Hav^e  it  your 
own  way 5  she'd  thought  grimly,  and  begun 
to  ponder  a  suitable  method.  Just  any  old 
wa>'  would  not  work.  Tins  would  definitely 
rec[uire  what  her  husband  fondly  called  the 
scientific  method. 

She'd  started  to  study  radio,  sneaking  his 
books  when  he  was  aw^ay,  at  first,  burrow- 
ing, probing  into  the  mysteries  of  electron- 
ics. Radio  involved  electricity,  and  that  was 
dangerous,  wasn*t  it?  After  all,  didn^t  diey 
execute  murderers  by  electrocution?  There 
must  be  some  way  to  safely  eliminate  lier 
ham  of  a  husband;  some  scientific  method 
hidden  in  those  weighty  tomes.  He'd  actually 
delighted  when  he'd  first  come  upon  her 
with  her  nose  in  the  Handlmok  and  had 
been  most  helpful.  There  had  followed  weeks 
and  months  of  study,  and  at  last  she'd  found 
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LOOK...   WE'VE    ADDED    TO    OUR 


LINE    OF    TEST    METERS 

DESIGNED  BY  EVANS  ENGINEERS 


READINGS 


YPE  gJMP 
MpyNTlNGi 


aaea-^ 


90       120 


qj^ 


A  C 
VOLTS 


MOUNTIKG    DIAGRAM 


EVANS  RAD  to  he 

CONCORD,  N  H 


OPEN  HOUSE 
SEPT.  14th 
1968 


SINCE      T  9  3  3 


EVANS 


RADIO,  INC. 
ELECTRICAL  SUPPLY  CO. 


NOW 
AVAILABLE 
FROM  STOCK 

No. 

Ronge  0/1  MADC 

Range  0/3  MADC  4.00 

Ronge  0/10  MADC  4;00 

Range  0/TOO  MADC  4,00 

Range  0/150  MADC  ^.00 

Ronge  0/200  MADC  4,00 

Ronge   0/500  MADC  4.00 

Range  0/15  MADC  4.00 

Range   0/50  MADC  4,00 

Range  0/T5  VDC  4.00 

Range  0  30  VDC  4.00 

Range  0/50  VDC  4.00 

Range  D/T50  VDC  4.00 

Range  0  300  VDC  4,00 

Rofige  0/5     AC  AMPS  5,00 

Range  0/30  AC  AMPS  5.00 

ORDER  YOURS 
TODAY  OR 
WRITE  FOR 
SHEET 
M-1 


P  O.  BOX  312         CONCORD,  NEW  HAMPSHIRE        ZIP  CODE  03301 


the  answer!  Not  that  there  was  a  chapter 
carefully  labt^lled,  "How  to  Mrnder  Your 
Husband",  but  just  the  same,  the  informa- 
tion was  there. 

Slie  dropped  her  eyes  once  more  to  the 
open  textbook  before  her,  smiled  faintly, 
and  then,  closing  the  books,  piled  tliem 
neatly.  She  snapped  off  the  student's  lamp 
and  walked  into  the  kitchen  and  began  to 
brew  some  cofFee. 

She  went  carefully  over  her  plan  as  the 
water  healed.  She  took  deliglit  in  her  new 
ability  to  think  in  technical  terms.  With- 
out the  bleeder  resistor  across  the  output 
of  the  high  \oltage  power  supply,  there 
would  be  notliing  to  remove  the  death  deal- 
ing voltage  from  the  final  filter  capacitor 
following  its  shutdown.  If  her  husband  could 
be  caused  to  turn  on  a  unit  defective  in 
this  manner,  and  then  it  off  a^ain,  ,  - 

With  infinite  care,  she  had  fashioned  the 
tiap.  The  bleeder  resistor,  with  its  open  cir- 
cuit, made  to  look  like  a  natural  break;  the 
open  cathode  lead  on  the  power  amplifier; 
the  faulty^  giound  rod;  and  the  last  critical 
link  in  tlie  plan,  provided  by  her  husband 
himself.  The  train  of  events  was  predictable. 
He'd  tune  up  the  transmitter  on  high  power. 


He  would  see  plenty  of  drive  on  the  final 
grid,  with  no  plate  current  He  would  shut 
down  the  transmitter^  give  the  final  plate  a 
hasty  swipe  with  the  defective  grounding 
rod,  and  then  grab  the  plate  cap  of  the 
final  stage  with  his  hand.  The  loaded  ca- 
pacitor would  do  its  job.  The  plan  was  good. 
Nodding  tliouglitfully,  she  was  satisfied. 

Her  head  lifted  as  she  heard  the  car  turn 
into  the  driveway,  and  she  began  to  pour 
two  cups  of  coffee,  finishing  just  as  the 
kitchen  door  burst  open,  and  her  husband 
strode  into  the  room.  There  followed  a  hasty 
peck  at  her  cheek,  as  he  grabbed  some 
coffee  on  his  way  to  the  shack.  The  wife 
sat  down  and  waited.  Suddenly  tlie  house 
echoed  to  a  crackling  WHAP!,  a  queer 
choked  yell  that  ended  even  as  it  began, 
and  the  heavy  thud  of  a  160  pound  body 
hitting  the  floor.  The  widow  smiled. 

The  crackle  of  static  filled  the  room,  as 
the  girl  leaned  back  in  her  chair  for  a  mom* 
ent.  She  hefted  her  eyes  past  the  short  wave 
receiver,  swept  Ijy  the  exciter,  passed  briefly 
over  the  kilowatt  amplifier^  and  rested  near 
the  ceiling  where  the  black  snake  of  a  coax 
cable  went  through  the  wall.  Her  memory 
drifted   back   over   the   past  year.   How   so- 
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CRYSTAL  SALE 

HAVE  JUST  RECEIVED  A  LARGE  QUANTITY 
OF  THE  FOLLOVV^ING  CRYSTALS  IN  FT-243 
HOLDERS.  3  FOR  $1.00,  20  FOR  $4.95,  Mini- 
mum order  $3*00*  Frequencies: 


6000 
602B 
6050 
6  ICO 
6150 
6225 
6250 
6275 
6SO0 


6325 
6350 
637S 
6400 
6425 
6475 
6525 
657S 
6600 


6625 
6650 
6700 
6725 
6775 
6800 
6825 
6850 
6875 


6900 
6?25 
6975 
7025 
7200 
7225 
7250 
7275 
7325 


7350 
7375 
7400 
7425 
7450 
7475 
7500 
7525 
7550 


7600 
7625 
7650 
7675 
7700 
7725 
7750 
7775 
7800 


7825 
78S0 
7875 
8225 
8250 
8275 
8300 
6525 
8550 


8575 
8600 
8625 
86  50 


ea* 
ea. 
ea. 


.97  ea 


2.95  ea. 


for 
for 


5.95 
2.95 


TUBES  SPECIAL 

3C22  SI*  49 

I P22  P^oifo '  MiiHipiier":"ZI^^^^  3!49 

lp2B  Photo  Multiplier  ..,.„..^.„„,,„..„ „ 4.49 

SYLVANIA  4  DIGIT  READ  OUT  NU  774  New  6.95 
SPECIAL— READ  OUT  BOARD,  contains   12  in- 
dividual    lights,    mounted    on    printed    circuit 

board.  Compact  3"  x  5".   Plug   in  type  .... 

MAGIC  EYE  ASSEMBLY  operates  on   110  volts 
60  cycle.  When   light  Is   blocked   relay  closes. 

Ma ny  uses  ..— 

DIAL  TELEPHONE  good   for  extension   phone. 

Good   condition  $3.50  ea.  or 2 

88  MH  CoiU  ..„ „™._„ 10 

Manuel  for  ARC  27  „::;.„......./;:-.,_..„ 4,9S 

CRYSTALS  as  per  enclosed  list  wfth  deletions 
WANTED:  GRC,  PRC,  TS.  URM.  UPM,  also 
Test  Equipment  such  as  Hewlett  Packard  Boon- 
tori,  Bird,  Gertsch,  TekTronks 
WALKIE  TALKIE  mfgd,  by  IRC.  Operates  on 
25-SOMC  P.M.  I  watt,  uses  22  sub-min.  tubes, 
compact  5"    x    10"    x    11"    Originally    used    by 

civil   defense ,,..„ „... 22.50  ea- 

Mercury  Battery   1,5  vofts  W  x   I"   New  E  for  1*00 

TELETYPE 

Western  Union  Special  consists  of: 

Tea.  Transmitter  Head 

I   ea.  Reperforator 

I    ea.   Motor   Driven   distributor  with   synch   rnotor 

1800  RPM  60  eye,   110  volts  for  60  WPM  operation 

All   for   —^ „,..,^ „,....„ ...$19.95 

Teletype  Power  Supply 

Heavy  duty  for  Model    15  and   19  ._w..^„..     7,95 

MODEL  14  REPERFORATOR   UNfT  less  base  and 
cover  with  synch  motor  checked  out  and  working   19,95 
MUFFIN  FAN   HO  volt  60  eye.  ball  bearing,  silent 
motor    5"    x    5"    x     M/2*'     rnanufactured    by     Ro- 
ton .....2  for  $9,49  or  $4.95  ea. 

SOLID  STATE   POWER  SUPPLY 

110  volt  60  cycle,  your  choice  for  $22-50  ea, 

6  VDC  4  Amps  30  VDC  2  A 

6  VDC  8  A  30  VDC  4  A 

12  VDC  B  A  36  VDC  2  A 

12  VDC  12  A  36  VDC  4  A 

48  VDC  2.7  A 

Sf>ECIAL— SOLiD    STATE    HEAVY    DUTY    POWER 
SUPPLY    input    105-125    voUs    tO    cy.    output    110 

Volt  to    130  volt   DC  at  3  amps  „.... „... 

VARIACS        110  volts        60  cycle 

3  amp 

4  amp 

7.5    amp    

10  amp  


m,m0jm^t^^ 


-  -  r  m-^ikv^\*-'r*lt^^:^ 


39.50 

£.95 

8.9?; 

14.95 

22.50 


7,50 
4.95 


SPECIAL 

HEADPHONE  &  MIKE  combination  used  for  air- 
craft  purposes 

headset  with  boom  mike  and  chamois  pads 

headset   without    mike ._,.... ,. 

Texas  Instrument  2N457  4  PNP  7  ^mp.  power 
transistor  mounted  on  printed  circuit  board 
wfth  diodes  &  resistors.  Excel fent  for  audio  amps. 
DC-DC  converters,  solid  state  inverters,  regulated 
power  supplies,   et  cetra   Extra   special   1,50  per  boord 

MISC. 

24  volt  dc  at  25  annps  Generator  new  ... „ 7  95 

RM-53    phone    patch ^.^.^^ .„.„...„._     2*49  ea. 

Navy  Beam  filter  f020  cy  ..:.:.„..... K95 

Terms.  Minimum  Order  $5,  Deposit  required  on  ail 
COD  orders.  All  prices  FOB  Los  AngeJes  and  subiect 
to  change  without  notice.  All  items  subi^et  tq  prior 
sale.  Calif,   buyers   add   4%   tait. 


J.  J.  GLASS  ELECTROKICS 

1624    S*    Main    SK,    Los    Aiigeres,    Colifornia    900 IS 


licitous  her  friends  Iiad  been.  Slie*d  made 
a  lovely  widow,  playing  to  perfection  the 
part  of  the  bereaved  spouse  of  a  man  elec- 
trocuted by  his  own  transmitter.  After  a 
decent  inteival^  she'd  begun  to  accept  in- 
vitations. It  was  at  one  of  these  affairs  that 
she'd  met  the  handsome,  attentive  man 
again.  She'd  been  right;  he  was  interested. 
So  interested,  in  fact,  that  he  was  at  this 
moment  sitting  in  the  Kving  room  as  her 
new  husband.  Strange,  she  thought  with  an 
inner  chueke,  but  her  studies  of  radio  had 
bom  fruit  in  another,  totally  unexpected 
manner.  She'd  felt  her  curiosity  touched 
and  had  gone  on  to  obtain  her  own  license. 
She  leaned  foi*ward  and  began  to  make 
dehcate  adjustments  to  the  transmitting  ap- 
paratus. 

In  the  living  room,  her  new  husband 
sighed  as  he  turned  to  page  37  of  the  Radio 
Engineers  Handbook,  There  were  dark 
thoughts  of  murder  in  his  heart.  ■ 

WIEMY  from  Page  2 

are  reviewing  a  piece  of  equipment  with 
which  a  member  of  the  staff  is  familiar, 
it  may  be  acceptable.  The  reason  for  this  is 
lb  at  a  review  in  73  gives  our  approval  to 
the  equipment  and  if  it  turns  out  to  be  a 
poorly  designed  device,  we  get  caught  in 
the  middle.  I  would  be  interested  in  hear- 
ing from  anyone  who  is  doing  work  with 
multiplex.  This  is  obviously  the  next  break- 
through in  use  of  frequencies^  and  should 
be  examined. 

Fiction,  humor,  and  the  "Look  what  hap- 
pened to  me"  type  of  article  is  the  least 
in  demand.  If  it  makes  me  laugh,  111  buy 
it,  but  Tm  hard  to  please.  Satire  on  some 
of  the  foibles  of  ham  radio  is  good  (see 
S"9-Manship  on  page  56)  and  can  be  used 
to  deliver  a  message. 

The  important  thing  is,  if  you  have  re- 
cently built  a  new  piece  of  gear  and  have 
it  working  on  the  air^  let  the  rest  of  the 
world  know  about  your  project.  Photos  and 
diagrams  are  a  must*  An  article  without  them 
is  dull  and  readers  often  pass  them  up.  You 
don't  have  to  be  an  artist,  though.  We  have 
a  fine  draftsman  who  will  redraw  all  your 
diagrams  to  our  specifications. 

ni  be  waiting  to  hear  from  you.  Read- 
ing manuscripts  is  my  favorite  pastime  in 
the  evenings  •  ,  .  well,  maybe  not  my 
favorite  .  .  .  but  it  is  better  than  TV. 

,  ,  .WIEMV 
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Comdel  Wattmeter  DW  1550 


■■-'  •  ■■'VyJZ^i'r*  jjf.w 
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Recently^  I  had  the  opportunity  to  try  out 
Comders  new  wattmeter  and  was  impressed 
with  its  versatility  and  accuracy.  Like  other 
devices  of  the  same  kind,  it  is  an  *ln-Line" 
instiument,  which  consists  of  two  separate 
parts;  an  rf  coupler  and  a  meter  unit.  The 
coupler  is  inserted  in  the  outgoing  trans- 
mission line-,  while  the  meter  unit  which 
contains  all  controls,  may  be  placed  in  any 
position  suitable  to  the  operator.  A  three  con- 
ductor cable,  furnished  by  the  supplier,  inter- 
connects the  two  units.  Provision  is  made  to 
bolt  the  two  units  together  to  form  a  single 
entity,  for  those  who  find  this  more  conven- 
ient. 

In  contrast  to  simple  SWR  indicators,  the 
Comdel  instrument  measures  true  power  up 
to  1.5  kW,  over  the  frequency  range  of  1.5 
to  60  MHZ.  A  range  selector  peiTnits  full- 
scale  deflections  of  the  meter  for  outputs  of 
15,  150,  and  1500  watts.  Forward  and  re- 
flected power  are  measm^ed,  as  selected  on 
the  function  switch,  and  the  absolute  power 
output  is,  of  coui'se,  the  difference  between 


the  two.  When  the  system  SWR  is  less  than 
2:1  the  reflected  power  can  be  ignored 

The  Comdel  unit  doubles  as  a  VSWR 
bridge.  The  use  of  charts  based  on  forward 
and  reflected  power  is  eliminated  by  two 
more  positions  on  the  function  switch^  SET 
and  READ,  and  a  separate  VSWR  scale  on 
the  meter.  A  separate  control  knob  enables 
the  user  to  set  the  meter  to  full  scale  in  the 
usual  manner.  This  control  is  out  of  circuit 
when  power  measurements  are  being  made. 

A  very  useful  feature  is  provided  when  the 
function  selector  is  placed  in  its  center  posi- 
tion, labelled  ANT.  TUNE.  If  you  have  been 
tuning  external  antenna  couplers  for  mini- 
mum VSWR,  you  may  on  occassions  have 
ended  up,  as  I  frequently  have,  with  zero 
reflection  but  also  with  no  output.  This  con- 
dition is  not  exactly  good  for  your  equipment* 
The  danger  is  completely  eliminated  when 
the  Comdel  instrument  is  used  in  the  ANT, 
TUNE  position.  The  meter  indicates  the  com- 
bination of  forward  and  reflected  powers,  and 
the  antenna  tuner  is  simply  adjusted  to  give 
maximum  meter  deflection* 

The  meter  unit  is  attractively  styled  and 
measures  7W  long  by  4"  high  and  3%''  deep. 
The  coupler  is  of  rugged  construction  and 
features  mounting  holes  for  permanent  at- 
tachment to  bulkheads  or  any  convenient 
surface.  The  price  is  $95.00  postpaid  in 
the  U.S.A.  ■ 

Comdel    Inc.,    Beveriy    Airport,    Beverly,    Massachusetts 
01915. 


DW  1550  Specifications 


Frequency    range; 
Power  range : 
Power   acciiracy; 
Impedance; 
VSWR  range: 
VSWR  residual  error 


Insertion    loss : 
St^e  and  weight: 
Price: 


1.5  to  60   MHz, 

0.2   to   1500   watts* 

±  I  dB. 

51    ohms    nominal 

1.0  to  4.0:1. 

1.1 :1  maximum  from  1,5  to  60 

MHz.    1.05:1    maximum    from 

2.5     to     aO     MHz.     Negligible 

from  S.5   to  25  MHz. 

Negligible. 

7-9/16"   X   4"   X   4-1/4''.   20  oz. 

$&5.00. 
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FOR 
MORE 


The      standard:  f:pf::Compar|son;     in;    dniateur 
VHF/UHF   communications;  [Gush    Gra 
ebmbine  all-put'rperFqrmance:;  with^ 
for  ease  of iiassembiy  iand  moUhtlnd  dt  your  site. 
They:  can  :bb::;miuntedi;:y^rt5cai!i 
pair^  ,^  jquqds,:;  or j;  ylrtuaHy;^^  combiiiqticirli: 

allowing::  you   1o.  xlesignF  tHe^jpnt^hnaMsyst^ 


a;.  :..: 


A144-U 
A144-7 
A220O1 
A430O1 
A144-20T 
A  50-3 
A  50^5 
A  50-6 
A  50-1 01 
A  26-9 


2 
2 

% 
2 
6 
6 
6 
6 
6&2 


'J  53iX'atiS;ji¥ABiiSi8SiS-?M  S^^-S*^*:^*^  *:■  ■:  =■■:=■■-■■  f-vv.-.  Jii  ^yi-;.;4i-J;S£KiStf:::';  .  ■  i  ;. 


meter 
meter 
meter 
meter 
meter 
meter 
meter 
meter 
meter 
meter 


11   efement  $14,95 

7  element  1 1 ,95 

11    element  12.95 

11    element  10*95 

Multi   polarized  29.50 

3  element  15*95 

5  element  21.50 

6  element  34,95 
10  element  54.95 
10  element  29.95 


•  >:•■••••■< 


EE   YO0R;DKTRmUTOR  OR  WRITE  :f  OH:  CATAIOG 


621     HAYWARO    STREET 


MANCHESTER,    N.  H,     03103 


YOUR  CALL 

Please  check  your  address  label  and  make  sure 
that  H  is  correct-  In  cases  where  no  call  letters 
has  been  lurnished  we  have  had  to  make  one  up. 
If  you  find  that  your  label  has  an  EE3*&*  on  it 
that  means  we  don't  know  your  call  and  would 
I    appreciate  having  It, 


NOISE  BLANKER 


i-i-rvj,  II  J   JjCW>7irO>.V->?  <->  -.->  -X-  ■■>  •>  ■Tv.-I-w."  v>-\"  -.   ■ 


;il*f^*#'  ih-— — 'Out 


rfkli^uiHA^B 


V\, 


.    mawBWW*.  swKWW** 


MiMlIBi 


Removes  Interference 
qenerated  by  auto  Igni- 
tionSi  appliances,  radars, 
and  other  sources  of  high 
energy    pulse    noise. 


^  Provides  the  nohe  suppression   reqifired  for  reception 
of  weak  VHF  DX  and  scatter  signals. 

TJt  Connects   between    converter  an<a    receiver.    For  50''93 
ohm    coax. 

i^  Solid  state  design  features  silicon   Field    Effect  Tran- 
sistors for  reliabUity  and   minimum   cross-modulation. 

^  Adiustable    output    coupling    for    optimizing    system 
gain. 

Send  for  iechnicQl  brochure 

WESTCOM 
ENGINEERING  COMPANY 


P.O.   Box   1504 


San   DEegOt   Col   92112 


W2NSD  from  Page  4 

self  as  a  committee  of  one  to  try  and  correct 
him.  Explain  to  him  that  America  already 
has  enough  problems  with  our  image  abroad 
without  his  reinforcing  the  idea  that  we 
are  inconsiderate  and  immature.  Be  as  nice 
as  you  can,  about  it  and  be  ready  to  hold 
your  temper  because  the  other  chap  will 
probably  get  mad.  Almost  all  of  us  get  mad 
when  we  are  wrong  and  it  is  pointed  out. 
It  is  much  easier  to  get  mad  than  to  face 
the  thought  that  we  have  been  guilty  of 
acting  stupidly  or  childishly* 

Knowing  that  the  way  of  the  refoiTner 
is  a  hard  one,  it  is  a  lot  easier  to  not  be- 
come involved.  If  you  keep  quiet  all  you 
have  to  face  is  your  own  conscience,  and 
that  has  taken  such  a  beating  already  that 
another  black  mark  won't  show.  Right? 
Those  of  vou  with  consciences  that  are  still 
reasonably  intact  have  a  mandate,  I  believe^ 
to  help  clean  up  our  bands.  Even  the  hard- 
ened cases  of  ego  bordering  on  insanity 
that  manifest  themselves  will,  in  time 
change.  Fortunately,  most  of  our  troubles 
stem  from  thoughtlessness  rather  than  deep- 
seated  neurosis  and  just  a  few  verbal  slaps 
on  the  wrist  will  bring  long  range  benefits. 

Well,  if  anyone  goes  along  with  that  idea, 
we  may  be  on  our  way  toward  a  long  range 
improvement  in  amateur  radio,  not  only  for 
ourselves,  but  in  the  image  we  project  to 
foreign  amateurs  and  to  radio  Administra- 
tions around  the  world.  I  hope  that  the  idea 
takes  hold  enovigh  so  that  our  next  problem 
is  to  find  a  way  to  protect  ourselves  from 
the  self-appointed  protectors  of  our  image. 

Our  DX  bands  are  badly  crowded  at  times 
and  it  is  normal  for  there  to  be  some  ab- 
rasion. Rare  DX  hunting  can  be  very  ab- 
rasive. There  is  no  point  in  trying  to  ex- 
plain to  the  fellow  who  has  been  calling  a 
rare  station  for  threp  hours  that  it  is  ©I  no 
possible  signifiance  in  tlie  long  run  whether 
he  gets  through  or  not.  Reasoning  with  a 
DXer  on  the  scream  is  about  as  fruitful  as 
reasoning  with  a  pit  full  of  vipers.  But  we 
can  get  our  2c  in  with  the  chap  who  calls 
CQ  on  a  net  having  neglected  to  find  out 
if  the  channel  is  busy.  We  can  try  to  calm 
down  some  of  the  more  excited  fellows  who 
are  sounding  off.  We  can  ask  that  blue 
material  be  kept  off  the  air.  There  are  lots 
of  things  to  talk  about  without  getting  down 
to  dirty  jokes  and  thinly  disguised  innuendo. 

.  ,  .  Wayne— 
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Tunnel  Dipper  on  160 


3-7  MHi 

COIL 


TUNNEL 
OiODE 


# 


C2-A 


269 

MICA 


The  Health  Tunnel  Dipper  has  been  a 
ver\^  useful  piece  of  test  gear  in  building 
home-brew  projects,  but  the  frequency 
range  does  not  extend  low  enough  for  cov- 
erage of  the  160  meter  band.  An  attempt 
to  lower  the  range  by  increasing  the  induc- 
tance ended  in  erratic  operation  before  2 
MHz  was  reached. 

Operation  on  the  160  meter  band  can  be 
accomphshed  by  adding  267  pF  of  capac- 
itance from  the  variable  capacitor,  C2B,  to 
ground,  when  using  die  3  to  7  MHz  coil. 
This  capacitor  should  be  a  silver  mica  as 
disc  t}pes  cause  se\'ere  frequency  drift.  The 
capacitor  may  be  stored  in  the  coil  rack  and 
soldered  into  the  circuit  when  2  MHz  cov- 
erage  is  needed.  An  approximate  scale  con- 
version when  using  the  3  to  7  MHz  coil  and 
the  additional  267  pF  is  as  follows: 

For  convenience  the  new  160  meter  scale 
may  be  pencilled  in  on  the  liottom  of  the 
3  lo  7  MHz  scale. 


3J 

T 

L8 


3.8 

T 

1.9 


4.8 

T 

2.0 
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Carl  D,   Pieasanf,  W5MPX/S 
218  Jofin  Wayne  Dr. 
Lafayette,   la.  70501 


Questionnaire 

We  don't  like  things  to  be  static  at  73,  so, 
although  the  magazine  gets  few  complaints, 
except  for  occasional  circulation  problems 
and  some  of  the  opinions  expressed  in  the 
editorials,  we  are  always  thinking  about  im- 
provements that  might  be  made. 

You  can  help  a  lot  with  this^  if  you  wilt 
Just  tear  out  tlie  questionnaire  below  and 
send  it  to  us,  suitably  marked. 

For  instance,  do  you  find  the  propogation 
charts  of  value  and  do  you  think  we  should 
continue  them?  These  are  expensive  to  pre- 
pare and  take  up  a  half  page  every  month 


so  if  you  don't  realty  want  them  we  could 
publish  just  that  many  more  articles. 

How  about  the  placing  of  the  advertising? 
We  try  to  spread  it  through  the  magazine 
to  give  the  best  opportimity  for  you  to  see 
what  is  being  advertised  rather  than  jamming 
it  all  up  in  a  solid  bunch  the  way  QST  does. 
CQ  used  to  do  that  too,  but  they  have 
changed  over  somew^hat  to  our  system  now 
and  have  spread  the  ads  out  a  bit. 

What  about  color?  We  can  easily  put  fuU 
color  pictures  on  our  covers  if  you  hke  them 
.  ,  •  and  if  you  send  in  pictures  for  us  to  use. 
Do  you  think  we  should  run  a  second  color 
all  through  the  magazine  the  way  CQ  is  doing 
now?  This  would  be  simple  for  us  to  do, 
but  we  have  refrained  because  we  think  it 
looks  junky  and  cheap  .  •  ,  what  do  you 
think? 

And  what  do  you  think  about  unsigned 
editorials  such  as  CQ  has  been  running? 
How^  do  you  feel  about  unsigned  editorials? 
Shall  we? 

Now  that  QST  has  suddenly  discovered 
transistors  perhaps  \^e  are  giving  you  too 
much  transistor  dope?  \A'nuld  you  like  more 
of  as  emphasis  on  tubes  or  should  we  con- 
tinue to  stay  ahead  of  the  other  magazines 
with  new  transistor  info? 

A  few  readers  complain,  though  Tm  not 
sure  they  are  serious,  that  it  takes  too  long 
every  month  to  read  all  the  articles  in  73. 
Of  course  we  do  run  more  articles  than  the 
other  two  magazines  combined  as  a  rule. 
but  we  thought  you  liked  that. 

Tear  out  and  return  to  73  Magazine, 
Peterborough,  N.  H.  03458 


Do  you  regularly  use  our  propoga- 
tion charts? 

Do  you  read  the  ads  in  the  front 
of  QST  regularly? 

Do  you  read  the  ads  in  the  back  of 
QST  regularly? 

Shall  we  continue  to  spread  die  ads 
through  73? 

Would  full  color  covers  make  a  big 
difference  to  you? 

Should  we  splash  color  all  through 
73? 

Do  you  approve  of  unsigned  edito- 
rials as  in  CQ  and  QST? 

Would  you  prefer  more  tube  cir- 
cuits than  transistor? 

Should  we  make  73  smaller  and 
Hmit  advertising? 


YES  NO 


n  n 


n 
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These  valuable  EXTRA  features 
included  in  both  editions! 

•  QSL  Managers  Around  the 
Worldl 

•  Census  of  Radio  Amateurs 
througEiQut  the  world! 

«  Radio  Amateurs'  License 

Class! 

•  Worfd  Prefix  Map! 

•  International  Radio 
Amateur  Prefixes 


GET  YOUR  NEW 
ISSUE  NOWI 

Over  283,000  QTHs 
in  the  U.S.  edition 

$6.95 

Over  135,000  QTHs 
in  the  DX  edition 

$4.95 

See  your  favorite  dealer  or 
order  direct  (add  254  for 
mailing  In  U.S.,  Possessions 
&  Canada.  Elsewhere  add 
5O0), 

Radio  Amateurs'  Prefixes 
by  Countries^ 

A,R.R.L.  Phonetic  Alphabetl 

Where  To  Buyl 

Great  Circle  Bearingsl 

International  Postal 

Information! . 

PJus  much  more! 
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R AO ID  AMATEUR  ___ 

OOfVINC. 

Dept.  B,-4844  W<  Fullerton  Ave. 
;ChicaEO,  III.  60639 


I 


DON'T  ASK!     TELL  US! 

If  you  have  any  Gen*  Radio,  H-P,  Tektronix 
and  other  military  and  commercial  gear  to  selL 
tell  us  flat  out  what  you  want  for  it!  You  call 
the  shot! 

You  name  your  own  price  for  your  ARC,  GRC, 
TED,  PRC,  VRC.  ARN.  URR  and  APN  equip- 
ment. No  matter  what  others  promise,  we 
guarantee  to  pay  more  for  it!  BUT  YOU 
GOTTA  TELL  US  TO  SELL  US!  Write,  c^l!. 
cable  or  telegraph   today! 

COLUMBIA  ELECTRONICS,  Depf.  T 

4365  W.  Pico  Blvd.,  Los  Angdes,  C0lif.  90019 
Phone:   (213)  938-3731  Cable:  COLECTRON 


1 


R19/ARC12 — 118  to  148  mc  Tunable  Receiver 
complete  with  9  tubes  and  schematic.    .  .$29.95 

DAVEN  Frequency  Meter — Direct  indicating  fre- 
quency meter  covering  25  to  5000  cycles  in 
four  ranges  (.1-.51-5    kc),    Exc.   Con $29.75 

Hallicrafters— HA12A    Encoder,    New     .  ,  .  .  .  .$7*50 

Ponodapter 

IP-274/ALA — See  June  1964  73.  Furnished  in  ex- 
cellent condition  with  tubes  and  conversion 
data     ,  .  .  , ...,,...., $12.95 

R10/ARC12— ^Broadcast    Receiver     .......  .$19.95 

RTTY  Discriminator 

Sub    unit    for    frequency    shift    converter    CV-89A/ 


URA8A,    New 

Send  for  Cafalog  #732 

ARROW  SALES-CHICAGO, 

2534    S.    MICHIGAN    AVENUE 
CHICAGO,   ILLINOIS  60616 


.$34p50 


INC. 


Field  Day  in  Liberia 

The  Liberian  Amateur  Radio  Association 
will  hold  its  annual  field  day  March  30 >,  and 
31,  1968,  Plans  are  presently  underway  to 
make  this  year's  Field  Day  the  biggest  and 
largest  ever.  Last  year  the  cltib  used  the 
new  call  designation  5LAFD  and  caused 
several  large  pile-up s. 

This  year'^s  annual  field  day  should  pro- 
vide as  much  excitement  with  another  spe- 
cial issued  call,  5Z2RL.  Plans  are  to  have 
more  equipment  and  operators  working  dur- 
ing the  36  hour  field  day  which  will  begin 
at  1200  GMT  March  30,  A  new  addition 
this  year  will  be  the  introduction  of  RTTY 
operating  in  the  15  and  20  meter  bands, 
CW,  and  SSB  Phone  operation  will  be  in 
10,  15,  20  and  40  meter  bands.  For  those 
persons  interested  in  collecting  rare  or  un- 
usual QSL  cards  be  sure  and  contact  5Z2RL 
on  March  30  and  31. 


The  Liberian  Amateur  Association  has 
received  world-wide  recognition  and  has  re- 
ceived guidance  J  equipment  and  support 
from  other  amateur  clubs.  Equipment  do- 
nated by  various  clubs,  organizations, 
groups,  manufacturers  J  and  individuals  is 
being  set  up  in  schools  through -out  the 
country.  The  majority  of  the  clubs  member- 
ship is  made  up  of  foreigners  from  many 
different  countries. 

In  an  effort  to  introduce  tlie  local  pop- 
ulation to  amateur  radio  a  country  wide 
training  program  has  been  implemented* 
This  training  has  begun  to  bear  fruit  as 
more  and  more  Liberians  begin  to  obtain  li- 
censes and  show  a  real  interest  in  this  world- 
wide society. 

The  Liberian  government  has  given  its 
full  suport  and  backing  to  the  association. 
On  field  days  the  Government  of  Liberia 
has  provided  speakers  and  words  of  encom^- 


88 


73  MAGAZINE 


EL*  CALL  DISTIIICTS  timi  59  HX 

Lib«r;an  R«.ai«  Ajnoiturt' AtiBCtdlion 


agement-  In  the  past,  the  Amateur  Associ- 
ation has  pro\ided  emergency  standby  com- 
munications whenever  the  president  \isited 
remote  areas  of  the  country*  At  fairs  and 
on  many  different  occasions  tlie  association 
provided  communication  bootlis  and  equip- 
ment displays. 

The  association  also  issues  a  very  attrac- 
tive  certificate  to  any  amateur  who  w^orks 
nine  of  its  ten  call  distiicts.  To  be  eligible 
for  this  certificate  amateurs  who  have 
worked  nine  of  the  districts  within  the  past 
three  years  or  works  them  in  the  future 
must  send  the  nine  QSL  cards  to  the  Sec- 
retary of  the  Liberian  Amateur  Radio  As- 
sociation for  verification. 


DONT  QRT! 


LT-5 


*3  '^  J. 


Ai 


$24.00      KIT 

$3S.OO     WIRED 


When  you  leave  your  QTH 
put  your  LT-5  portable  40-80 
mefer  CW  transmitter  ir  your 
pocketi 

SEND   FOR  FREE 
DATA  SHEET 


OMEGA  ELECTRONICS  COMPANY 

10463  Roselle  St.  •   San  Diego,  Calif.  92(21 


'^««et     ^. 


75  lu  BIG  BEND 

ST.  LOUIS,  WO,  £3111 

(H4)   £444500 


ALUMINUM  TOWERS 

$Bncl  posfcatd  for  Literature 


L^ 


V 


-  with  a  MATERIAL  DlFFERENCEt 

UsBt  IS  one  of  the  most  dependable 

testimoniafs  of  endorsement,  and  Telrex 

products  are  in  use  in  139  Lands 


,"Beanied-Power"ANTENNA$,"BALUN$" 
I.  V.  KITS  and  ROTATOR  SYSTEMS! 


Most  Technically-Perfected,  Finest  Communicdtion 
Arrays  in  the  World!  PrecisionTuned-Matched 
and  '^Balun"  Fed  for  "Balanced-Pattern"  to  assure 
'^TOP-MAN-ONJHE  FREQUENCY"  Results 


Enjoy  World  renown  TELREX  performance, 
value  and  durability!  Send  for  PL68  tech,  data 
and  pricing  catalog,  describing  professionally 
engineered  communication  antenna  sj'stems, 
rotator-sel^''n-mdicator-s>'stems,  '^Baluns"  I.V* 
Kits,  Towers,  "Mono-Pole'V  "Big-Berthaa", 
cessories,  etc.  etc. 


ae- 


Comm  un  icaU  on 

Bngmeerlng 

Laboratories 


rex. 


ASBURY  PARK,  NEW  JERSEY  07712,  U.S.A. 
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NEW  HaiUM  METEORIlOGIC&l 

BALLOON  SUPPORTS  MORE  THAN  150 

FEET  OF  ANTENNA  WIRE  PIUS  150 

FEET  OF  200  LB.  TEST  NYLON  CORD! 

SPECIFICATIONS: 
WiniS  Strength:  Up  to  60  mph  wind  breaking 
strength.    BalliMiii    Diameter:    Five   feet.    SWR: 
Below     1.5     to     1.     Maximum     Height     Above 

Ground:  150  feet  <FAA  regulations).  Perform- 
ance: Better  than  a  dipoTe  at  150  feet  ,  .  * 
Omnidirectional  .  ,  .  less  noise  pickup  due  to 
the  approach  of  free  space  height  ,  ,  .  excel- 
lent on  DX  75,  40  and  20  meters.  Also  long 
distance  ground  wave.  Low  angle  of  radiation, 
except  on  20  meters  where  DX  performance  is 
comparable  to  a  20  meter  dipole  at  100  feet» 
15  meter  performance  is  equivalent  to  a  dipole 
at  75  feet.  10  meter  performance  is  equivalent 
to  a  dipole  at  60  feet.  A  single  piece  of  wire 
is  used  for  the  antenna,  cut  to  Va  or  1  wave- 
length at  the  lowest  operating  band.  If  multi- 
band  operation  is  desired^  a  simple  matching 
device  is  needed.  This  matching  device  costs 
less  than  $10  to  build  and  the  instructions  for 
it  are  included  with  the  balloon  antenna.  Be- 
sides the  matchbox,  the  only  other  item 
needed  not  co\-ered  by  the  $24.95  price  is 
helium  Tvhich  may  be  purchased  from  your 
local  welding  supply  dealer.  HeUum  is  rela- 
tively inexpensive.  Consider  how  much  a 
tower  would  cost  to  put  a  vertical  antenna  at 
this   "free   space"   height! 

For  the  complete  antenna  kit  complete  with 
balloon,  wire,  nvlon  cord  and  instruction 
manual  send  S24.95  to: 

DRC  KIT 

215-28  Spencer  Ave. 
Queens  Villoge.  NX  1T427 

•   inquiries  Invlfed  • 


J 


"I    donH  know   what  youVe   complaining    about — you 
already  knew  I  was  an  amateur  radio  nut!** 
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73  SUBSCRIPTION  BLANK 

What  with  the  devaluing  of  the  pound,  the  drain  on  gold  and  the  recent  increase 
in  postal  rates,  obviously  73  is  going  to  have  to  raise  the  subscription  rates  soon. 
The  are  still  the  sanne  for  now. 


$   5  one  year 
$   9  two  years 
$12  three  years 
$50  LIFE 
$  2  HAM  RTTY 

$   3    DX  Handboo 


k 


$2  VhlF  Antennas 
$3  Parametric  Amps 
$  I    Transistor  Ckts 
$  I    Diode  Circuits 
$1.50   Index  to  Surplus 
$3   RSGB  Data  Handbook 


SEND  MONEY  &  BLANK  TO:  73  Magazine.   Peterborough,   NH  03458 


Name 


I       Address 


r  #  w  W  >%'  -r  * 


Call 


niHals 


Last  Name 


City 


State 


Zip  ..- 

or  Country. 


We  don'f  think  you  can  fear  on  the  dotted  line, 
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SOME  NOTES  ON  OUR 


REGINAIR  321  QUAD 


Perhaps  you  too  looked  at  the  familiar  "H**  pattern 
of   the   conventional    3    band    quad    and    wondered    how 
acceptable  performance  could  be  had  from  such  a  con^ 
figuration.    To   Larry   Johnson,    WAIBUN,    this    concept 
was   all    wrong   for   the   electrical   spacinir   between   ele- 
ments   varied    widely    and    obviously    the    resulting    ter- 
minal impedance  of  the  driven  elements  varied  equally* 
Trying  to  connect  one  feed   line  to  three  different  im- 
pedances is  touchy  and  mechanically  difficult.  The  out* 
come,   it   was   reasoned,   was  a  constant  electrical  spac- 
ing   for    all    three    bands.    This    was    achieved    in    the 
Reginair   Quad   by   means   of   a   spider   type   design,   the 
hub    for   which    b    Illustrated    here.    Eight    inches    long, 
S^   inches  in  diameter,  and  &  thick  ^    inch  wall  give 
ample  mechanical  support  to  the  four  aluminum  tubes, 
which     in     turn    support    the     insulating    dowels,     Thiii 
aluminum  hub  is  drilled  to  accommodate  up  to  1%  inch 
diameter   masting^   to    which   the   hub    ib    fastened    with 
a  %  inch  plated  steel  bolt. 

Constant  electrical  spacing  resulted  in  a  terminal 
impedance  on  each  band  of  XOO  ohms.  This  is  trans- 
formed down  to  52  ohms  by  a  Q  section  of  RGll/U 
cut  for  21  megacycle  (when  matching  2  to  1»  a  Q 
section  works  very  well  over  the  octave  from  14  to  28), 


^K 


The  bugaboo  of  suck-out,  caused  by  10  meter  radia* 
tion  from  the  20  meter  element,  has  consistently 
plagued  Quad  builders^  for  VSWR  invariably  jumped 
on  20  meters — the  very  band  where  we  wanted  the 
flattest  response.  After  many  trials,  Mr*  Johnson  re- 
solved this  problem  by  inserting  a  quarter  wave  10 
meter  shorted  decoupling  stub  made  of  RG8/U,  within 
the  20   meter  driven  loop* 

Ko  baJuns  need  be  used  with  the  Reginair  321  Quad. 
The  Quad  is  a  full  wave  device^  not  a  half  w^ave.  As 
a  result,  the  HF  currents  from  both  the  sheath  and 
the  center  conductor  of  the  feed  balance  out  and  no 
baLun  or  balancing  device  is  needed.  You  can  prove 
this  with  2  RF  ammeters.  In  other  words,  the  Reginair 


Quad  is  self-baTsncing ;  it  is^  in  effect,  its  own  balun. 
Previous  quad  design  used  stubs  or  other  devices  to 
achieve  low  VSWR.  Our  Quad  needs  no  adjustments 
of  any  kind — no  loading  coils — and  yet  reflects  less 
than  1.5  to  1  VSWR  over  the  entire  10,  15,  and  20 
meter  bands.  This  most  important  feature  is  obtained 
by  making  the  reflector  loops  very  slightly  larger, 
tuned  to  a  slightly  lower  frequency. 

The  measured  gain  of  this  Quad  is  6.9  db,  compared 
to  a  conventional  dipole;  8.5  db  as  compared  to  an 
isotropic  dipole*  The  front  to  back  will  be  25  db  equiv- 
alent to  an  average  of  4  S  units  on  a  typical  receiver. 
This  Quad  is  quickly  assembled  from  a  complete 
package  with  p re-assembled  driven  and  reflector  ele- 
naents.  All  you  need  do  la  furnish  the  52  ohm  feed 
and  raise  it  Into  position,  A  light  TV  rotator,  such 
as  the  AR22R  ($33.95)  will  swing  it  easily.  The  com- 
pleted Quad  weighs  but  35  pounds  and  requires  19  feet 
of  area,  or  9%   feet  of  radius. 

The    most    salient    feature    of    our    Quad    is    its    flat 
response.    This    is    particularly   important    because    most 
h&ms    today    use    transceivers    or   transmittera    that    can 
accommodate    only    VSWR    of    up    to    2.5    to    1    at    the 
most.    Consider   your   finals    and   the   longevity   of   their 
life,   and  3?ou   can  see  why.    In   a   typical    illustration,   a 
pair  of  6HF5's  are  employed  as   finals   in  a  transceiver 
with   a    400   to    500    watt   PEP    rating.    The   tubes   them- 
selves   are   TV   horiaontal    oscillator   types,    with   a   dis- 
sipation  rating   of  SO   watts  each*   Sixty   watts  then   is 
the    most    you    can    tolerate^    The    idling    current    of   the 
finals   is   50   mills   times   800   volts   or   40  watts.    At  2.5 
to  1  ten  per  cent  of  the  forward  power  is  coming  hack 
to  rfKJSt.  With  250  forward   watts  from  our  transceiver, 
25    watts   are  returned.   Twenty-five  and   forty  equal    65 
watte — ^^5   more  than  should   be  considered  safe*   As  you 
slide    up    and    down    in    frequency^    think    of    what    is 
happening   in  your  rig — unless  you   had  the  good  judg- 
ment to  operate  at  your  antenna*s  resonant  freciuency, 
or    better    yet^    the    wisdom    to    use    our    Reginair    Quad 
where     the     VSWR     is     guaranteed     to     be     less     than 
1.5   to   1. 

Remember  too,  a  quad  has  more  than  tw^ice  the  cap- 
ture area  of  a  similar  rated  beam.  In  the  case  of  the 
321,  more  than  350  feet  of  wire  are  used. 

To  you  doubting  Thomases,  read  what  W0KHI  had 
to  say*  "I  want  to  add  my  name  to  the  many  satisfied 
users  of  your  new  Quad,  This  is  the  first  Quad  kit 
that  1  have  purchased  that  was  a  'tnie*  kit  and  not 
simply  a  do  it  yourself  bunch  of  quad  parts  to  home- 
brew. All  the  parts  used  in  your  kit  are  of  good  qual- 
ity and  well  put  together :  the  wire  used  is  especially 
appreciated  for  ease  in  Quad  assembly.  It  does  give 
me  for  the  first  time  an  SWR  that  pleases  me;  it  is 
between    1,2/1  and   1,0/1   on  all  bands/' 

The  Reginair  321  Quad  is  available  in  3  models* 
The  standard  models  sells  for  $79.95  r  the  APO  model 
is  $99,05 :  the  deluxe  version  is  $129,95,  The  standard 
model  uses  hardwood  (bass  wood)  dowels ;  the  APO 
model  is  similar  except  that  it  is  cut  down  so  that 
it  can  be  mailed  via  parcel  post  to  any  APO  post 
office  and  is  furnished  with  clamps  and  sleeves  so  as 
to  restore  the  original  length ;  the  deluxe  version  is 
a  fiber  glass  version,  which  will  be  available  after 
April  1st.  All  the  prices  quoted  are  FOB  Harvard, 
Massachusetts,  Delivery  can  usually  be  accomplished 
within  a  week   from  receipt  of  your  order. 


HERBERT  W.  GORDON  COMPANY 


Woodchuck  Hill   Road      •      Harvard,   Massachusetts   01451 

Helping  Hams  to  Help   Thevtselves" 
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Getting  Your  Higher  Class  License 


A  new  approach  to  studying  for  the  Advanced  and  Extra 
Class  Licenses 


Part  I 


Radio  Wave  Propagation 


Effective  last  November  22,  the  FCC 
once  again  made  available  the  Advanced 
Class  license.  At  the  same  time,  the  exam- 
ination for  the  Extra  Class  license  was  re- 
\ised.  Several  sets  of  "study  questions"  cov- 
ering these  new  examinations  were  releas- 
ed. 

A  number  of  firms  are  preparing  study 
manuals  based  upon  tlie  new  questions.  If 
past  experience  is  any  guide,  the  resulting 
study  manuals  will  provide  specific  answers 
to  the  specific  questions  together  with  just 
enough  "general"  material  to  permit  simi- 
lar questions  to  be  answered— but  won't 
appreciably  increase  the  amount  of  gener- 
ally applicable  technical  knowledge  possess- 
ed by  their  readers.  Such  a  procedine  is  ad- 
equate if  the  intent  is  to  permit  applicants 
to  memorize  enough  answers  to  pass  the 
examinations;  it  does  little  or  nothing  to 
raise  the  level  of  technical  knowledge  in 
gcnerak  Since  the  past  "study  questions" 
have  included  the  actual  questions  used  on 
the  exams,  memorisation  works. 

We  think,  though,  that  the  whole  idea  of 
re-structuring  the  ranks  of  ham  radio  was 
to  improve  the  general  level  of  technical 
knowledge.  Memorization  won't  do  that— 
imder standing  is  required. 

With  this  article,  therefore,  we*re  initiat- 
ing a  series  of  articles  which  will  split  the 
51  "study  questions*'  released  by  the  FCC 
for  the  Advanced  Class  exam  into  10  groups, 
each  deahng  with  one  or  more  general  sub- 
jects. These  subjects  will  be  explored  in 
sufficient  detail  to  provide  all  the  technical 
knowledge  necessary  not  only  to  answer  the 
specific  study  questions,  but  to  make  use 
of  their  content  for  any  purpose  yon  desire. 

We  w€ynt  give  you  an  answer  to  memor- 
ize, we  will  show  you  how  to  figure  out 
the  answer  for  yourself.  You  can  then  handle 
any  question  on  the  subject.  Okay? 


Our  choice  of  questions  to  be  discussed 
in  any  single  article  is  based  on  the  gen- 
eral subject  covered  by  the  question  rather 
than  on  its  numeric  order  in  the  study  hsts. 
However,  were  including  its  number  as 
as  well,  so  you  can  relate  the  articles  to 
the  original  list  if  you  like. 

In  this  initial  article^  the  subject  is 
*  radio  wave  propagation",  which  is  covered 
by  the  following  five  questions  from  the 
study  list; 

6.  What  factors  affect  the  state  of  ion- 
ization of  the  atmosphere? 
14.  Define   maximum   usable    frequency. 
35,  What   is   meant   by   describing   a   ra- 
dio wave  as  horizontally  or  vertically 
polarized?  Which  type  is  most  suitable 
for  sky  and  groimd  wave  propagation? 
36>  Whicli    amateur    band    is    tlie    most 
usable  for  davtime  communication  over 

■i 

a  distance  of  about  200  miles? 
47-  How    does    the    sun  spot    cycle    affect 
wave  propagation?  What  are  the  best 
frequencies  to  use  for  day  and  niglit, 
short   and   long   distance   communica- 
tions during  the  cycle? 
Let's    get    under   way   by    substituting    a 
group  of  general  questions  for  these  speci- 
fic  ones,    and    looking   for    the    answers    to 
our  new  group  of  general  questions.  If  we 
find    the    answers    we're   looking    for,    then 

thev   sliould   include  the   answers   to   these 

If 

five    specific     questions— and    much    much 
more. 

Before  we  can  say  much  about  the  prop- 
agation of  a  radio  wave,  we  need  to  know 
what  a  radio  wave  amounts  to  in  the  first 
place.  Therefore  our  first  general  question 
becomes  '"What  is  a  radio  wave?*'  The  sec- 
ond follows  immediately,  since  our  subject 
is  the  propagation  of  tliis  wave:  **How  does 
a  radio  wave  propagate?"  or  more  com- 
pactly, "What  is  propagation?" 
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the  relation  be- 
the  sunspot  cy- 
"How    does    the 


All  five  of  the  specific  questions  deal  in 
some  manner  with  the  relation  between  the 
"ionization  of  the  atmosphere"  and  radio 
wave  propagation.  That  phrase  ^^ionization  of 
the  atmosphere"  is  a  bit  repugnant  to  phys- 
icists, since  the  ionization  layers  are  gen- 
erally considered  to  be  rather  far  above  the 
atmosphere.  The  more  common  name  for 
the  layers  about  which  weVe  going  to  talk 
is  "ionosphere",  and  our  third  general  ques- 
tion then  becomes  "What  is  the  iono- 
sphere?" while  the  fourth  follows  directly 
"How  does  the  ionosphere  relate  to  radio 
wave  propagation?** 

The  fifth  of  our  general  questions  is  also 
implicit    in    the   third    but   is    not    quite    so 
clearly    related:    "What   is 
tween   the   ionosphere   and 
cle?",    or   more    generally, 
sun  affect  the  ionosphere?" 

Well  move  ahead  only  after  warning  you 
that  if  anyone  could  give  absolutely  accu- 
rate and  definitive  answers  for  these  five 
general  questions^  he  would  be  a  greater 
genius  than  Newton  and  Einstein  together. 
Any  one  of  our  general  questions  leads  di- 
rectly to  the  core  of  all  science— the  ques- 
tion **What  is  existence?**  However,  we'll 
shy  clear  of  the  attempts  to  reach  exact 
details,  and  explore  the  questions  only  as 
deeply  as  necessary  to  obtain  knowledge 
which  works. 

What  Is  A  Radio  Wave?  Nobody  has 
ever  seen  a  radio  \vave,  nor  can  anyone 
describe  such  a  thing  exc^t  by  means  of 
complex  mathematical  expressions  which 
serve  primarily  to  obscure  the  fact  that  no 
one  knows  what  a  wave  is,  or  even  if  it  exists. 
For  our  purposes,  fortunately,  we  can  de- 
scribes a  wave  accurately  enough  by  saying 
that  it  is  a  pair  of  crossed  electric  and  mag- 
netic fields,  in  motion  from  somewhere  to 
somewhere  else. 

This  naturally  leads  to  the  question 
"What  is  a  field?'\  and  if  you  ask  a  phys- 
icist you  may  lead  rapidly  to  the  feeling 
that  it  is  just  another  name  for  half  of  a 
wave.  While  in  the  strictest  sense  this  is 
true— a  field  cannot  be  measured  except  by 
the  effects  of  the  waves  of  which  it  is  a  part 
—you  can  visualize  both  electric  and  mag- 
netic fields  accurately  enough  for  almost  all 
ham  radio  purposes  by  thinking  of  charged 
capacitors  and  bar  magnets* 

A  charged  capacitor  contains  a  trapped 
electric  field.   Imagine  that  the  capacitor  is 


perfect— no  leakage— and  it's  not  too  diffi- 
cult to  realize  that,  once  charged^  it  will  re- 
tain that  charge  indefinitely.  Unfortunately, 
the  charge  isn^t  of  much  use  so  long  as 
it's  being  held  by  the  capacitor;  it  can  only 
do  work  for  us  if  it's  in  motion.  The  HV 
filter  capacitors  in  your  power  supply  are 
perfectly  safe— until  you  touch  their  termi- 
nals. Then  they  bite^  as  the  trapped  charge 
rushes  out— cooking  your  fingers  (and  may- 
be you  as  well)  on  the  way. 

Similarly,  a  bar  magnet  contains  a  trapped 
magnetic  field,  A  really  good  magnet  ^vill 
hold  its  magnetism  almost  indefinitely, 
just  as  a  good  capacitor  will  hold  its  charge. 
Like  the  charge  in  the  capacitor,  the  mag- 
netism of  a  magnet  doesn't  do  much  until 
it  reacts  with  something  else. 

Both  these  examples  provide  images  of 
"static"  fields,  which  is  simply  physics-ese 
for  fields  which  aren't  going  anyplace. 
While  it^s  difficult  to  get  much  visual  pic- 
ture of  a  static  electric  field,  you  can  see 
the  general  appearance  of  a  static  mag- 
netic field  by  placing  a  magnet  under  a 
sheet  of  paper  and  sprinkling  iron  or  steel 
filings  on  top.  The  fihngs  align  themselves 
witli  the  field,  something  like  the  pattern 
shown  in  Fig,  1.  The  exact  pattern  will  de- 
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FIGURE  K  Pattern  made  by  iron  filings  sprinkled 
on  paper  a+op  horseshoe  magnet  illustrates  mag- 
netic field.  Electric  field  is  similar  but  not  so 
readily  illusf rated. 


MARCH   1968 


93 


■H 


^m 


pend  upon  the  field  of  your  own  magnet, 
and  this  depends  upon  the  magnet's  shape. 

Magnetic  and  electric  fields  are  similar 
to  each  other  in  many  ways;  so  similar,  in 
fact,  that  many  physicists  believe  they  are 
simply  two  effects  of  the  same  (unknown 
as  yet)  basic  cause,  A  fact  lending  strength 
to  this  belief  is  that  either  of  tliem,  when 
it  mov^es^  is  immediately  accompanied  by 
the  other.  You  can  prove  this  if  you  like 
by  chaining  a  capacitor  to  get  a  static 
electric  field,  tlien  winding  a  small  coil  of 
wire  around  a  pocket  compass.  Connect  one 
end  of  the  coil  to  one  terminal  of  the  capac- 
itor and  then,  while  watching  the  compass^ 
complete  the  circuit  with  the  other  end  of 
the  coil  As  the  static  electric  field  moves 
along  the  wire,  you  will  see  the  compass 
needle  kick;  the  only  kind  of  field  which 
can  affect  the  compass,  however,  is  mag- 
netic. 

If  we  have  a  clear  enough  picture  of  what 
static  fields  are  Hke,  and  are  willing 
to  accept  the  idea  that  each  of  them  car- 
ries the  other  along  when  it  moves,  weVe 
ready  to  take  a  look  at  a  w^ave. 

Fig.  2  shows  a  highly  simplified  version 
of  one  way  to  imagine  a  wave.  The  sohd 
curve^  which  represents  a  sine  wave  in  the 
vertically-ahgned  plane,  corresponds  lu  the 
intensity  and  direction  of  the  electric  field 
at  any  instant.  The  dotted  curve,  which 
represents  a  sine  wave  in  the  horizontally- 
aligned-plane,  corresponds  to  the  intensity 
and  direction  of  the  magnetic  field. 

While  a  field's  intensitv  can  varv  at  anv 
rate,  not  Just  as  a  sine  wave,  the  only  kind 
weVe  interested  in  is  a  sine  wave. 

The  important  things  about  Fig,  2,  are 
that  the  electric  field  is  represented  by  a 
curve  in  just  one  plane,  and  that  the  mag- 
netic  field  is   represented  by   a   curve  in   a 


second  plane  which  is  at  right  angles  to 
the  first.  This  doesn*t  mean  at  all  that  the 
fields  themselves  look  anything  like  this 
sketch— just  that  the  ideas  shown  in  the 
sketch  have  turned  out  to  be  useful  in  pre- 
dicting how  a  field  is  going  to  affect  any- 
thing it  happens  to  meet! 

One  more  thing  is  most  important;  When 
the  electric  field  intensity  is  zero^  the  mag- 
netic field  is  at  its  strongest,  and  vice  versa. 
Another  way  of  putting  this  is  to  say  that 
the  electric  and  magnetic  fields  are  90  de- 
grees out  of  phase  with  each  other •  This 
is  the  characteristic  of  any  wave  in  motion. 
With  the  relationship  shown  in  Fig.  2,  the 
wave  is  moving  from  lower  left  toward  the 
upper  right,  or  away  from  us. 


FIGURE  2.  Illustration  of  one  way  to  think  of  a 
radio  wave.  Solid  line  represents  elec+rJc  field, 
dotted    is   magnetic. 


FIGURE  3.  Same  radio  wave  as  shown  in  Fig  2, 

rotated  90*  clockwise  to  change  polariiation  from 
vertical  to  horizontal.  Relationship  of  fields  re- 
mains the   same. 

To  generate  such  a  wave,  we  could  use 
a  half -wave  dipole  antenna.  For  such  an 
antenna,  the  electric  field  would  be  in  the 
same  pLme  as  the  antenna  elements.  Thus, 
the  wave  shown  in  Fig,  2,  is  a  vertically 
polarized  wave  since  its  electric  field  is  in 
the  vertical  plane. 

This  business  of  "polarization"  is  re- 
latively simple  if  you  just  keep  in  mind  that 
"polarization'*  refers  to  the  plane  of  the 
electric  field,  and  that  with  conventional 
wire  or  tubing  antennas  the  ware  or  tubing 
of  the  antenna  is  always  in  the  plane  of 
the  electric  field. 

To  make  a  horizontally  polarized  wave 
out  of  our  sample,  all  we  need  do  to  it  is 
rotate  it  a  quarter-turn  to  the  right  as 
shown  in  Fig.  3,  Now  the  electric-field  plane 
is  horizontal  and  the  magnetic  is  veilical— 
but  the  relative  phase  of  the  electric  and 
magnetic  fields  lias  not  been  altered* 

There's  just  one  more  point  we  need  to 
look  at  to  complete  our  examination  of  the 
radio  wave  itself  before  we  go  on  to  our 
second   general  question.   That  point  is   the 
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manner  in  wliich  the  energy  transfers  from 
magnetic  to  electric  field  and  vice  versa  as 
the  wave  travels. 

First  think  back  to  onr  capacitor- and -mag^ 
net  picture  of  static  fields.  Then  replace 
the  magnet  with  a  coil,  which  concentrates 
the  moving  magnetic  field  into  a  fairly 
good  imitation  of  a  static  field  for  short 
periods  of  time.  Connect  the  coil  and  capac- 
itor together  as  shown  in  Fig,  4,  and  sur* 
prise!  we  have  a  resonant  circuit.  In  this 
resonant  circuit,  any  energy  originally  put 
into  the  circuit  is  first  stored  in  the  capac- 
itor as  an  electric  field,  then  flows  back 
through  tlie  coil  which  stores  it  as  a  mag- 
netic field,  and  so  forth  until  the  energy 
all  leaks  out. 

The  same  thing  happens  with  our  radio 
wave  in  motion,  and  that's  why  the  electric 
and  magnetic  fields  have  to  be  90  degrees 
out  of  phase  with  each  other  for  the  wave 
to  travel.  When  the  electric  field  intensity 
is  zero,  the  magnetic  field  is  at  maximum. 
As  the  magnetic  field  starts  to  decrease 
in  tens  it  V.     the     electric     field     intensitv 
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Starts  to  climb.  When  the  magnetic  field 
reaches  zero,  the  electric  field  intensity  is 
maximum. 

Remember  that  there's  only  so  much  en- 
ergy bound  up  in  this  pair  of  fields,  and 
the  criss-cross  from  magnetic  to  electric 
field  and  back  makes  a  little  more  sense. 
At  any  one  instant,  the  total  energy  in  the 
wave  remains  constant.  Whatever  of  this 
total  is  not  in  one  of  the  fields,  is  in  the 
other.  Fig.  5  shows  this  eflFect  Students  of 
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FIGURE  4.  Familiar  resonant  circuit  consis+ing 
of  coii  and  capacitor  is  one  example  of  energy 
swap  between  magnetic  field  (of  coll)  and  elec- 
tric field  [in  capacitor].  Radio  wave  is  similar, 
but  fields  are  distributed  throughout  space 
ra+her  than  being  concentrated  by  coil  and  ca- 
pacitor. 
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FIGURE  5.  This  corkscrew  pafl'ern  shows  swap  of 
energy  from  magnetic-field  plane  {horiiontal 
here)  to  electric-field  plane  (vertical)  as  wave 
travels  through  space.  Each  radio  wave  contains 
an  infinite  number  of  such  swapping  fields,  form- 
ing an  ever-esepanding  sphere. 


physies  or  mathematics  might  want  to  call 
the  lines  with  arrowheads  on  them  in  this 
picture  "vectors",  but  that's  not  what  they 
actually  are.  TheyVe  just  lines  with  arrow- 
heads indicating  the  direction  of  the  lines. 
The  Unes  in  the  E  and  H  planes  give  an 
indication  of  the  fact  that  the  energy  in 
the  \\  ave  is  always  the  same,  while  the 
corkscrew  solid  line  traces  the  tip  of  this 
energy  total  at  every  point  in  the  wave 
shown*  The  dotted  line,  where  the  E  and 
H  planes  cross,  indicates  the  apparent  lo- 
cation of  the  "center"  of  the  wave  as  it 
travels* 

All  of  this  explanation  is  greatly  simpli- 
fied, because  in  practice  we  don*t  deal  ^vith 
just  one  wave.  We  have  an  infinite  num- 
ber of  them,  all  overlapping  each  other,  and 
every  time  one  of  the  "center"  lines  hap- 
pens to  hit  either  a  conductor  or  an  insu- 
lator a  whole  new  infinity  of  *'scattered'' 
waves  is  the  result.  For  practical  purposes, 
however,  you  now  have  as  accurate  a  pic- 
ture of  a  radio  wave  as  you're  ever  likely 
to  need—and  more  than  enough  for  the 
license  examinations. 

What  L%  Propagation?  A  few  paragraphs 
back  when  we  were  looking  at  the  contin- 
ual swap  of  energy  from  the  magnetic  to 
the  electric  field  of  a  wave  and  back  again, 
we  were  actually  looking  at  the  answer  to 
this  question.  Since  the  wave  itself  actually 
consists  of  the  effects  of  the  two  crossed 
fields,  and  its  motion  comes  about  by  the 
swap  of  energy  between  one  and  the  other , 
the  energy  swap  itself  provides  the  mecha- 
nism for  propagation. 

To  get  it  all  started,  however,  we  must 
get  the  fields   going  in   the   first  place.    To 
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do  this,  we  nonnally  need  some  type  of  an- 
tenna. 

Amazing  as  it  may  seem,  an  antenna  is 
merely  a  condueting  surfaee  which  is  harge 
in  comparison  with  the  wavelength  involved. 
Wavelength,  incidentally,  is  the  actual  dis- 
tance along  the  centerUne  or  **ray"  of  the 
wave  from  one  peak  or  null  in  field 
intensity  to  the  next  similar  peak  or  null. 
Frequency,  on  the  other  hand,  is  the  num- 
ber of  such  peaks  or  nulls  which  pass  a 
specific  point  in  a  specified  period  of  time 
(usually  one  second)*  Frequency  and  wave- 
length are  related  only  by  the  speed  with 
wliich  the  wave  travels.  Since  in  most  cases 
waves  travel  at  very  nearK'  the  speed  of 
light,  the  familiar  conversion  formula  (wave- 
length =  speed  of  light /frequency)  works. 
If  the  wave  is  going  slower  or  faster,  though, 
it  won't, 

On  such  a  conducting  surface,  any  change 
in  electric  field  sti'ength  (voltage)  or 
magnetic  field  strength  (the  results  of 
current)  at  one  point  won't  be  reflected  in- 
stantly at  all  oUier  points,  but  must  travel 
along  the  surface.  This  means  that  a  sudden 
change  from  no  voltage  to  high  voltage  at 
the  feed-point  of  a  half-wave  dipole  an- 
tenna won't  change  the  voltage  at  the  ends 
instantly.  The  voltage  change  will  travel 
from  the  center  toward  each  end.  If  one 
conductor  has  gone  positive  and  the  other 
negative,  the  positive  voltage  point  will  be 
travelling  out  along  one  half  of  the  antenna 
while  the  negative  point  will  be  travelling 
out  along  the  other.  Between  these  two 
points  will  be  an  electric  field—  and  since 
we  know  that  the  voltage  wall  eventually 
reach  the  tips  of  the  antenna,  this  field  must 
be  in  motion. 

In  fact,  the  field  is  approximately  a 
sphere  in  this  case,  and  is  expanding  like 
a  toy  balloon  being  blowm  up. 

But  whenever  a  field  of  one  kind  moves, 
one  of  the  other  kind  immediatelv  accom* 
panics  it.  Although  we  apparently  did  noth- 
ing to  cause  it,  a  magnetic  field  is  also  in 
motion  around  our  antenna. 

Actually,  we  did  do  something  to  cause 
this  magnetic  fieUL  As  the  voltage  change 
moves  outward  toward  the  tips  of  the  an- 
tenna, current  must  flow  right  along  with 
it.  The  €^ly  experimenters  weni*t  ver\^  far 
off  base  when  they  spoke  of  the  "charging 
current"  or  thought  of  their  antennas  as 
large  capacitors.  This  current  is  intimately 
related   to   the   magnetic   field   in   the   same 


manner  that  chickens  and  eggs  are  related; 
it  makes  little  difference  which  causes  which 
so  long  as  we  admit  that  we  can't  have  one 
without  the  other. 
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FIGURE  6.  Various  sfeps  m  propagaHon  of  radio 
wave  from  an  antenna  are  shown  here^  At  top, 
no  fields  exist  around  antenna  because  switch  is 
open.  When  switch  Is  closed,  points  of  stongesi 
electric  fields  (X)  begin  travelling  towards  ends 
of  antenna.  Solid  lines  show  electric  field  inten- 
sity and  doffed  lines  represent  accompanying 
inagneftc  fields.  Magnetic  fieid  lines  which  sweep 
off  ends  of  antenna  radiate  outward  into  space. 
Each  cycle  of  RF  generates  a  new  maKimum-fle 
condition    which    radiates* 


When  the  voltage  change  reaches  the  tips 
of  the  antenna  it  has  no  place  else  to  go. 
This  halts  the  current  flow  and  reduces  the 
magnetic-field  intensity  to  zero*  However 
at  this  instant,  tlie  electric  field  has  its 
greatest  intensity,  since  the  positive  and  neg- 
ative points  are  at  their  greatest  physical 
separation.  This  produces  the  90<legree-ont- 
of- phase  condition  required  to  impart  mo- 
tion to  a  wave;  up  xmtil  this  time,  we  have 
had  only  a  pair  of  fields  changing  in  in- 
tensitv. 

All  the  energy  is  stored  up  in  the  elec- 
tric field  at  this  point;  something  else  must 
now  happen,  and  it  does  so.  The  electric 
can    be     thought    of    as     a     sort    of 
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"strotclied  space"  which  is  being  stretclied 
by  the  energy,  and  with  no  more  push  be- 
hind it^  it  begins  to  collapse. 

This  causes  the  voltage-change  points  to 
turn  about  and  rush  back  down  the  elements 
toward  the  feed  point.  Since  they  are  now 
going  in  the  opposite  direction,  the  accom- 
panying magnetic  field  is  reversed  in  polar- 
ity. When  the  voltage-change  points  each 
reach  tlie  feed  point,  the  electric  field  is 
at  minimum  intensity.  All  of  the  energy  which 
it  contained  has  now  been  transferred  to 
the  accompanying  magnetic  flekL 

Remember  that  everything  we've  men- 
tioned so  far  has  been  on  the  assumption 
liiat  we  simply  changed  the  feed-point  volt- 
age suddenly  from  zero  to  a  high 
value.  If  we  hold  this  high  value  at  the 
feedpoint,  the  voltage  change  points  will 
go  out  to  the  end  and  bounce  back  as  de- 
scribed, and  this  will  continue  several  times 
until  the  ends  of  the  wires  have  assumed 
a  "steady-state**  voltage.  If  you  don't  think 
DC  can  do  such  things,  puU  a  spark  from 
a  6-volt  battery  while  listening  to  your  re-^ 
ceiver.  Youll  hear  the  "pop"  of  tlie  waves 
that  are  generated  by  each  spark,  and  it's 
til  is  same  process  at  work.  You  can  get  an 
even  better  demonstration  from  a  mobile 
rig  without  noise  suppression! 

But  if  we  feed  this  self-same  antenna  with 
RF  voltage  and  adjust  the  antenna  length 
so  that  each  time  the  electric-field  refer- 
ence points  reflect  back  to  the  feedpoint^ 
they  find  a  new  'push"  of  just  the  riglit 
voltage  and  polarity  awaiting  them,  then 
we  have  an  oscillating  pair  of  magnetic  and 
electric  fields  around  the  antenna.  In  more 
conventional  language,  we  have  set  up  a 
"standing  wave"  on  the  antenna.  During 
each  cycle  of  RF,  this  standing  wave 
launches  an  infinite  number  of  travelling 
radio  waves  out  into  space. 

Each  tiny  part  of  the  antenna  conductor 
acts  like  a  separate  antenna,  and  eacli  ra- 
diates its  travelling  waves  equally  in  all  di- 
rections. In  some  directions,  however,  the 
travelling  weaves  from  the  various  parts  of 
the  antenna  have  phase  relationships  which 
cause  them  to  cancel  each  other  out^  while 
in  other  directions  the  phase  relationships 
cause  them  to  strengthen  each  other.  This 
gives  rise  to  antenna  directivity  patterns— 
but  that's  part  of  a  different  article.  What 
weVe  looking  at  right  now  is  simply  the 
means  by  which  radio  waves  propagate* 
Once  launched  into  space,  each  "ray"  of 
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FIGURE  7,  For  most  efficient  propagation  of 
radio  wave,  antenna's  lengfh  must  be  matched 
to  operating  frequency*  At  top,  antenna  is  too 
short  (or  frecjuency  too  tow]  and  reflected  elec- 
tric field  is  out  of  phase  with  driving  energy. 
Part  of  driving  energy  Is  ca  nee  lied.  At  bottom, 
antenna  is  too  long  (or  frequency  too  high)  and 
the  same  thing  happens  with  opposite  phasing. 
When  antenna  length  is  correct  for  frequency  in 
use,  center^  reflected  and  driving  fields  are  in 
proper  phase  and  all  energy  goes  outward. 


the  radio  wave  cannot  be  forgotten.  It 
still  owes  its  existence  to  the  crossed  mag- 
netic and  electric  fields,  and  its  motion  to 
their  phase  relationships.  But  if  the  ray  en- 
counters another  conducting  element— such 
as  a  recei\ing  antenna  or  merely  a  piece  of 
wire— which  liappens  to  be  aligned  in  the 
same  place  as  the  ray's  elecbic  field,  the 
voltage  difference  which  is  the  characteristic 
feature  of  that  electric  field  will  be  shorted 
out.  And  in  the  process^  a  current  will  flow 
in  the  conductor. 

The  shorting  out  of  the  electric  field  and 
the  resulting  collapse  of  the  accompanying 
magnetic  fi€*ld  brings  that  particular  ray  to 
its  end.  However^  the  curient  flow  in  the 
conductor  immediately  gives  birth  to  a  new 
sphere  of  rays,  each  indistinguishable  from 
the  old  except  for  the  fact  that  the  original 
total  energy  is  split  equally  among  all  the 
new  ravs  or  waves. 

Those  new  rays  which  happen  to  be  go- 
ing in  the  same  direction  as  the  original 
carry  on  its  travel;  some  of  the  new  ones, 
however,  go  off  in  new  directions,  and  at 
least  some  head  back  for  their  original 
stiuting  point. 
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If  the  conductor  is  a  recehnng  antenna 
or  other  structure  comparable  in  size  to  a 
wavelengtli,  the  same  directional  cjuallties 
already  mentioned  for  transmitting  anten- 
nas are  present.  However^  since  each  in- 
dividtial  ray  is  infinitesimany  small  (no 
matter  how  you  spell  it,  that's  mighty  small; 
a  single  electron  bears  approximately  the 
same  size  ratio  to  an  infinitesimal  as  does 
the  rest  of  the  universe  to  that  electron!) 
its  electric  field  can  get  shorted  out  by  some 
most  minute  particles— such  as  atoms  which 
are  temporarily  deprived  of  one  of  their 
electrons. 

The  important  point  about  the  preceding 
four  paragraphs,  so  far  as  the  exam  ques- 
tions are  concerned,  is  that  the  conductor 
must  be  aligned  with  the  plane  of  the  elec- 
tric   field    of   the    wave.    And    the    electric 


field,  as  we  saw  a  few  pages  back,  is  w^hat 
determines  polarization. 

Altliough  it  has  nothing  to  do  with  the 
study  questions  weVe  examining  this  time, 
this  also  explains  why  vertical  antennas  and 
metallic  masts  interact  with  each  other;  the 
nietaUic  mast  shorts  out  part  of  the  electric 
field  from  the  radiated  waves ,  and  re-ra- 
diates in  a  somewhat  unpredictable  manner. 

As  we  all  know,  the  earth  is  a  conductor 
of  sorts.  For  this  reason^  horizontally  polar- 
ized waves  (those  with  their  electric  fields 
in  the  horizontal  plane)  interact  with  the 
earth  more  than  do  vertically  polarized 
waves.  This  is  one  of  maov  reasons  why 
most  broadcast  stations  (of  the  BCB  va- 
riety) use  vertical  polarization.  The  inter- 
action between  earth  and  the  horizontal 
waves   tends   to  reflect   the  waves   upward 
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FIGURE  8*  Horiiontally  polarized  radio  wav©,  top,  interacts  with  th©  surface  of  the  earth  to  produce 
irregular  fields  and  also  reflects,  so  that  wave  is  unable  to  just  stim  the  horizon.  Vertically  polarized 
wave,  bottom,  has  less  interaction  with  earth's  surface  and  consequently  provides  better  ground- 
wave  coverage.  Zero-angle  radiation  is  also  easier  to  achieve  due  to  absence   of   multiple   reflection. 
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FIGURE  9,  loniied  layers  of  atmosphere,  or  ionisphere,  are  shown  here.  D  fayer  is  sirongesf,  and 
"shor+s  out*'  radto  waves  ol  low  enough  frequency  to  be  affect#d  by  it,  E  layer,  about  50  milei 
high,  reflects  waves  which  reach  it.  Maximum  range  of  E^iayer  skip  signal  Is  about  1250  miles,  F  layers 
are  highest  and  vary  in  altitude.  Waves  which  reach  them  can  attain  ranges  up  to  about  2500  miles; 
longer  DX  than  this  requires  multiple  reflection.  However  it  is  possible  tor  wave  to  bounce  from  F 
layer  and  be  reflected  from  E  layer  back  to  F,  several  times,  and  several  instances  of  many-times- 
around-the-world  signals  with   noticeable  time  delay  have  been   observed. 


at  approximately  line-of-sight  dis- 
tances; vertically  polarized  waves,  on  the 
other  hand,  suffer  no  such  reflection.  In 
fad,  they  even  appear  to  "hug'  the  earth's 
surface,  forming  what  is  known  to  antenna 
engineers  as  a  "ground  wave'*.  This  is  not  at 
all  the  same  as  our  normal  usage  of  those 
words;  the  teclmical  'Aground  wave"  actu- 
ally depends  upon  conduction  through  the 
earth  for  its  electric-field  return  path*  Waves 
which  do  not  interact  witii  either  the  earth 
surface  or  the  ionized  layers  during  their 
transit  from  transmitter  to  receiver  are  known 
as  "space  waves**^  wliile  those  which  are 
bounced  off  the  ionisphere  are  called  *'sky 
waves'\  Which  brings  us  rather  directly  to 
the  next  question. 

What  Lh  The  Ionisphere?  The  ionisphere 
has  many  names;  the  FCC  study  questions 
use  the  phrase  '*state  of  ionization  of  the 
atmosphere**  and  many  persons  know  it  as 
the  **Kennellev-Heaviside  laver"-  Most  of  us 
know  it  best  by  the  alphabetical  designa- 
tions   assigned    to    the    various    layers—    D, 


E,  Fl  and  F2<  Before  we  go  very  far  into 
what  this  thing  is,  let's  pause  and  examine 
an  ion  itself. 

An  ''ion"  is  siiuply  a  free  atom  of  some 
chemical  element  which  is  temporarily  miss- 
ing an  electron  from  its  outer  or  "valence'' 
shells  You  can  make  a  whole  glassful  of 
ions  by  dropping  a  teaspoon ful  of  salt  into 
a  glass  of  water  and  stirring  briskly.  As 
the  salt  (sodium  chloride)  dissolves,  its  mol- 
ccules  split  into  ions  of  sodium  and  chlo- 
rine. These,  in  turn,  ionize  the  water  itself 
into  hydrogen  ions  and  "hydroxy  1"  ions  com- 
posed of  a  single  atom  each  of  hydrogen 
and  water. 

If  you  now  drop  a  pair  of  wires  into  the 
glass  and  apply  some  direct  current,  you 
can  measure  current  flow  through  the  ion- 
ized solution. 

If,  on  the  otlier  hand,  you  clean  out  the 
glass  quite  thoroughly,  then  fill  it  with  dis- 
tilled water  and  again  drop  in  tlie  wires, 
vou  mav  be  surprised  to  discover  that  water 
by  itself  is  a  fairly  good  insulator! 
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FIGURE  10.  You  can  prove  fhat  "Jons"  are  el&c- 
trical  conductors  with  this  experiment.  If  the 
glass  contains  absolutely  pure  (distilled)  water, 
little  or  no  current  will  flow.  Addition  of  sonne 
salt  permits  the  water  to  ionize  into  sodium 
(Nd),  chlorine  (CI),  hydrogen  [H),  and  hydroxyl 
(Oh)   ions,  and  current  then  flows  freely* 


What  makes  moisture  so  conductive  Ls 
siniply  the  fact  that  almost  anything  dis- 
.solved  in  water  results  in  ionization  of  the 
water,    and    ions    are    excellent    conductors. 

Now  for  the  ionisphere.  The  earth ,  of 
course,  is  surrounded  by  a  layer  of  air 
known  as  the  atmosphere.  If  you  want  to  be 
strict  about  it,  you  can  say  that  the  atmos- 
phwe  extends  at  least  halfway  to  the  moon, 
and  for  an  equal  distance  in  all  other  direc- 
ti(7ns— but  well  over  99  percent  of  it  is  in 
a  layer  approximately  50  miles  thick  around 
the  surface  of  the  planet. 

In  that  never-never  land  more  than  50 
miles  straight  up,  radiant  energy  from  sun* 
light,  cosmic  rays,  and  many  other  sources 
is  able  to  knock  electrons  free  from  any 
atoms  it  may  happen  to  hit,  and  atoms  are 
so  scarce  up  there  (it's  a  better  vacuum 
than  you'll  find  In  any  tube)  that  it  may 
take  days  for  a  wandering  electron  to  come 
along  and  de-ionize  the  resulting  ion. 

As  a  result,  the  top  surface  of  the  atmos- 
pheric layer  is  in  a  relatively  constant 
state  of  ionization.  On  that  part  facing  the 
sun— the  part  above  the  daylight  regions— 
the  high  energy  of  the  sun's  rays  produces 
ionization  at  an  altitude  which  is  fairly  low. 
This  ionization  is  also  rather  intense.  It  is 
known  as  the  "D''  layer,  and  because  of 
its  intensity  (and  many  otber  factors)  acts 
as    an    efficient    absorber    of   radio    energy. 

When    the    sun*s    light    moves    away,    to 


other  parts  of  the  planet,  the  ions  at  lower 
altitudes  (where  there  are  more  atoms  and 
free  electrons  available)  recombine  into 
non-conducting  atoms  and  the  D  layer  dis- 
appears. The  recombination  process  may 
take  all  night,  especially  if  the  original  lay* 
er  was  quite  intense^  but  a  definite  day- 
to-night  variation  is  ob\ious. 

At  the  higher  altitudes,  where  less  ma- 
terial is  available  for  recombination,  the 
ionization  persists  around  the  clock.  It  ap- 
pears to  be  concentrated  in  two  layers, 
known  as  the  "E"  and  '*K'  layers,  and  the 
F  layer  additionally  appears  to  move  up 
and  down  witli  the  clock,  giving  rise  to  the 
"FI"  and  *'F2"  names.  This  is  probably  due 
to  the  different  kinds  of  gas  atoms  present 
at  different  altitudes,  and  to  a  smaller  de- 
gree to  the  amount  of  energy  received  from 
the  sun  and  other  sources  such  as  microm- 
eteorites. 

Since  ions  are  good  electrical  conductors, 
they  affect  radio  waves  in  the  same  manner 
as  any  other  conductors.  And  since  the 
ionized  layers  appear  to  cover  the  planet 
in  the  same  manner  as  the  more  familiar 
atmosphere,  they  form  conductors  which 
are  always  large  in  comparison  with  wave- 
length. With  these  two  hints,  let's  dive  a 
little  deeper  and  see  specifically  how  the 
layers  affect  radio  waves, 

IJoiD  Does  The  lonhpliere  Affect  Propa' 
gallon?  Several  pages  back,  while  examin- 
ing liow  radio  waves  are  propagated,  we 
found  that  a  large  conductor  in  the  same 
plane    as    the    wave's    electric    field    would 


FIGURE  11,  "Smoothness"  of  any  surface  depends 
upon  the  size  of  the  measuring  stick  as  shown 
her©.  With  a  short  measure,  A,  this  surface  tilts 
in  various  directions  and  so  is  considered  "rough**; 
with  a  long  measure,  B,  it  is  level  and  so 
"smooth'**  This  effect  is  what  males  the  iono- 
sphere's action  frequency-dependent,  since  the 
measuring  stick  is  the  length  of  the  radio  wave. 
For  short  waves,  the  surface  is  rough  and  ''scat- 
ters" the  wave;  for  longer  waves,  the  same  sur- 
face is  smooth   and   so  reflects  them. 
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cause  the  original  wave  to  be  converted  into 
a  new  sphere  of  wuvefronts^  going  in  all 
directions,  by  shorting  out  the  electric 
field. 

At  that  time,  we  didn't  go  into  the  effect 
very  deeply.  Getting  a  clear  grasp  of  just 
how  it  works  isn't  the  easiest  thing  in  the 
worlds  because  any  real  radio  wave  (as  op- 
posed to  the  theoretical  single  rays  weVe 
been  looking  at  so  far)  consists  of  an  in- 
finite number  of  rays  which  fan  out  tlirough 
both  space  and  time— and  the  interaction 
between  this  wavefront  and  a  conductor 
then  depends  not  only  upon  the  shorting  of 
the  electric  field,  but  also  upon  the  direc- 
tion from  which  the  wavefront  approaches 
the  conductor,  the  frequency  of  the  wave, 
the  excellence  of  the  conductor,  and  a  few 
more  factors  even  more  exotic* 

For  a  first  glance,  think  about  what  hap- 
pens when  light  hits  any  surface.  Unless 
the  surface  happens  to  be  an  absolutely  dead 
matte  black,  some  of  the  light  is  reflected 
off  of  it.  A  little  of  the  reflected  light  goes 
back  toward  the  source,  but  most  goes  in 
other  directions.  If  the  surface  is  smooth 
enough,  at  certain  angles  almost  all  of 
the  light  is  reflected  in  a  new  direction  and 
almost  none  is  scattered  in  any  other  di- 
rection* 

The  major  difference  between  light  and 
radio  waves  is  the  frequency  and /or  wave- 
lengtli  involved;  botli  are  electromagnetic 
radiation-  The  materials  we  know  as  elec- 
trical conductors  don't  have  exactly  the 
right  atomic  characteristics  to  "short  out** 
light— but  virtually  all  conductors  are 
opaque,  so  you  might  say  that  they  actually 
do  "short  out"  the  light  energy  which 
would  otherwise  go  right  through  them. 
And  similarly,  almost  all  good  insulators  are 
transparent.  If  you  raise  the  objection  that 
ionized  water  is  a  good  conductor  yet  is 
transparent,  consider  that  it  is  less  trans- 
parent than  is  distilled  water,  and  also  is 
not  as  good  a  conductor  as  a  copper  or 
silver  bar* 

The  ionized  layers  at  the  upper  edge  of 
the  atmosphere  are  conductors,  and  fre- 
quently have  surfaces  which  are  smooth 
in  comparison  to  the  wavelengths  involved 
(that's  how  "frequency"  gets  into  the  act— 
a  surface  is  considered  "smooth"  if  its  ir- 
regularities are  small  in  comparison  with 
the   wavelengths   involved,    and   wavelength 


varies  with  frequency).  Under  these  con- 
ditions, radio  waves  striking  these  surfaces 
at  the  proper  angles  are  reflected,  just  as 
are  light  waves  striking  a  glossy  surface. 

Since  the  radio  waves  are  of  much  lower 
frequency  than  are  light  waves,  tlie  reflec- 
Hon  process  isn't  as  abrupt  as  that  for  light. 
The  wave  actually  appears  to  turn,  in  a 
gentle  curve;  Kght  waves  do  so  too,  but  the 
curve's  radius  is  related  to  wavelength  in 
such  a  manner  that  the  curve  is  undetect- 
ahly  small  for  light  waves,  but  readily 
measured  when  radio  is  involved. 

The  major  factor  which  determines 
whether  a  wave  is  reflected  in  predom- 
inantly one  direction  or  scattered  in  all  di- 
rections is  the  smoothness  of  the  surface. 
Keep  firmly  in  mind  that  at  any  one  in- 
stant in  any  one  spot  above  the  atmosphere, 
the  actual  surface  of  the  ionized  layer  is 
constant.  Its  actual  "smoothness"  or  "rough- 
ness", as  you  might  measure  with  a  yard- 
stick or  straightedge  could  you  go  up  there 
to  see»  would  remain  the  same. 

But  for  the  radio  waves,  the  "smoothness" 
is  measured  not  by  a  yardstick  or  straight- 
edge, but  by  comparison  to  the  wavelength; 
and  wavelength  is  tied  directly  to  frequency. 

For  instance,  if  the  surface  had  hills  and 
valleys  which  ranged  from  3  meters  deep 
to  4  meters  high,  and  were  spread  out  in 
a  roughly  dimpled  pattern  with  an  average 
of  10  meters  between  adjacent  hills  or  val- 
leys, then  for  a  10-meter  wave  approach- 
fng  the  surface  the  going  would  be  rough. 
The  peak-to-valley  distance  would  be  7 
meters,  or  70%  of  the  wavelength,  and 
the  peak-to-peak  distance  would  be  10  me- 
ters, or  100%. 

However,  a  160-meter  wave  approaching 
that  same  surface  would  find  it  compara- 
tive Iv  smooth;  peak  to  valley  distance  would 
be  only  7/160  or  about  4%  of  the  wave- 
length, and  peak-to-peak  distance  would  be 
10/160  or  a  little  over  6%. 

This  is  the  reason  that  the  effect  of  the 
ionispliere  on  propagation  is  frequency-de- 
pendent. A  smooth  surface  is  required  for 
reflection,  and  the  smoothness  depends  upon 
the  frequency  involved, 

For  the  same  conditions  in  the  ionisphere, 
reflection  is  always  strongest  for  the  lowest- 
frequency  waves.  As  frequency  rises  and 
wavelength  decreases,  the  effective  smooth- 
ness of  the  surface  becomes  less  and  re- 
flection becomes  less  and  less  effective.  As 
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frequency  continues  to  rise,  the  wavelength 
eventually  liecomes  short  enough  that  the 
waves  appear  to  pass  right  on  through,  like 
light  going  through  glass. 

Tills  happens  first  when  the  waves  are 
going  straight  up  and  so  meet  the  ionized 
layers  "head  on";  when  I  lit;  waves  hit  an 
an  angle,  they  may  still  reflect.  However, 
even  when  the  waves  strike  the  ionized  lay- 
ers at  the  shaipest  possible  angle  (leaving 
the  transmitter  and  just  skimming  the  hori- 
zon), youll  eventually  reach  a  frequency 
at  which  reflection  ceases.  The  highest  fre- 
quency at  which  reflection  still  occurs  is 
knowTi  as  the  *  maximum  usable  frequency" 
or  "M.U.F/',  and  ^^ill  naturally  vary  from 
minute  to  minute  and  hour  to  hour  as  the 
state  of  the  ionized  layers  changes.  For 
maximum  range  in  DX  seeking,  it's  best 
to  work  as  near  as  you  can  to  the  MUF, 
but  never  right  on  it  (even  if  it's  in  the 
middle  of  a  ham  band)  since  you  are  then 
subject   to   rapid   and   unpredictable   fading* 

The  frequency  at  which  reflection  from 
straight  overhead  ceases,  incidentally^  is 
called  the  ■*criticai  frequency"  and  is  used 
by  propagation  researchers  to  determine  the 
MUF.  Each  of  the  ionized  layers  has  its  own 
MUF  and  critical  frequency;  the  E-layer 
MUF  is  about  5  times  the  critical  frequency 
wlnle  the  MUF  for  the  F2  layei-  is  about 
3  times  the  critical  frequency.  These  MUF's 
are  for  niaxiniiini  possible  range,  of  some 
2500  miles  for  F2  and  1250  miles  for  E- 
layer.  Any  paths  over  greater  ranges  in- 
volve multiple  hops,  with  two  or  more  skips 
from  ionisphere  to  earth  and  back  bet\veen 
transmitter  and  receiver* 

About  three  paragraphs  back  we  noted 
that  reflection  is  always  strongest  at  lower 
frequencies;  however,  signals  are  usually 
better  right  at  the  MUF,  This  apparent  con- 
tradiction is  clue  to  the  D  layer  of  ionization 
which  normally  is  present  only  during  day- 
light hours.  This  layer  is  so  intensely  ion- 
ized that  it  is  almost  completely  opaque  to 
the  lower  frequencies;  only  the  higher  fre- 
riuencies  can  survive  it  to  reach  the  effec- 
tive upper  layers.  Both  the  160  and  80-metCT 
bands  are  wiped  out  during  daylight  for 
ranges  beyond  100  miles  or  so  by  this  ef- 
fect The  40,  20,  13,  and  10  meter  bands 
are  not  so  greatly  affected.  VHF  does  not 
suffer  at  all  Therefore  if  you  want  medium- 
range  contacts  during  dayhght,  your  pri- 
mary choice  would  be  between  40  meters 
(where  the  critical  frequency  might  permit 


Jf>C«Tp 


J>cRiT,    ; 


f<mUFf 


FIGURE  12.  Cnftcdl  and  Maiimum  Usable  fre^ 
quencies  for  bo-^K  E  and  F  layers  are  shown  here. 
When  operating  frequency  (f)  is  above  MUF  for 
layer  and  pa+h,  signal  goes  on  into  outer  space 
without  re+iirnrng  to  earth.  Each  layer  and  each 
path  has  its  own  MUF,  which  varies  from  nfiinute 
to  minute.  MUF  predictions  are  made  by  meas- 
uring the  Critical  frequency,  at  which  straight- 
back    reflection    occurs. 


a  straight-up  straight-down  reflection  with 
consequent  good  coverage)  and  a  \^HF 
band  such  as  50  or  144  Mc  (where  medium- 
power  and  scatter  techniques  can  give  con- 
sistent 400-Tnile  range).  For  daytime  DX, 
the  highest  usable  one  of  the  20,  13,  and 
10  meter  bands  would  be  preferal^le,  since 
MUF  noiTnally  drops  in  the  early  evening, 
nighttime  DX  is  usually  best  on  40,  20,  and 
15, 

The  daytime-nighttime  relationship  isn't 
the  only  way  in  which  the  sun  affects  the 
ionispliere.  Let's  continue  to  the  last  of  our 
questions  and  look  at  some  other  implica- 
tions. 

How  Does  The  Sun  Affect  The  Ionis- 
phere? WeVe  already  looked  at  the  means 
by  which  tlae  radiant  energy  from  the  sun 
ionizes  the  gases  of  the  upper  atmosphere 
to  form  the  ionized  layers  or  ionisphere^  in 
teiTns  of  the  24 -hour  day-night  cycle  of 
Earth's  rotation.  This  is  not,  however,  the 
only  effect  of  the  sun, 

Whilc^  science  does  not  yet  know  all  the 
reasons  why— or  even  all  the  details  necessary 
to  put  its  questions  accurately— it  does  know 
that  the  sun  has  a  "sun spot  cycle**  of  ap- 
proximately 11  years  duration.  During  this 
li-year  cycle  (we're  just  winding  up  for 
the  peak  of  the  19lh  such  cycle  studied), 
the  count  of  freckles  visible  on  old  Sol  var- 
ies from  a  minimum  to  a  maximum  number. 
The  last  cycle  set  all-time  records,  three 
years  running,  for  high  sunspot  counts  and 
accompanying  solar  activity.  In  addition  to 
the  spots,  the  sun  appears  to  undergo  severe 
magnetic    disturbances^    and    to    spray    out 
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streams   of  charged  particles   with   extreme 
energy. 

These  "magnetic  storms'*  and  "solar 
flares"  occur  predominantly  during  periods 
of  high  sunspot  count;  such  periods  appear 
to  be  relatively  active  ones  for  our  nearest 
star,  and  the  minimum -sunspots  part  of  the 
cycle  appears  to  be  the  quiet  time. 

When  the  sun  is  active,  the  solar  flares^ 
magnetic  storms,  and  less  speetactular  but 
still  energetic  goings-on  result  in  additional 
energy  reaching  earth,  and  a  consequent 
increase  in  the  ionization  of  the  ionisphere. 
This  in  turn  shows  up  as  dramatic  increases 
in  MUF  for  any  given  point-to-point  radio 
path;  during  the  1937-58  peaks  a  number  of 
VHF  men  worked  all  continents  on  50  Mc 
by  means  of  F2  skip,  which  normally  never 
gets  much  above  30  Mc.  The  increase  in 
ionization  also  hurts  by  making  the  D  layer 
stronger  and  keeping  it  alive  longer  at  nighty 
so  that  160  meters  is  almost  unusable  at  any 
time  during  the  strongest  peaks  of  the  cycle. 

The  changes  in  the  D,  E,  and  F  layers 
brought  about  by  the  sun's  changes  of  ac- 
tivity then  modify  the  frequency  recommen- 
dations mentioned  in  the  previous  question. 
Those  recommendations  are  based  upon 
"average''  conditions  which  almost  never 
exist.  When  the  sun  is  most  active,  move 
all  conditions  one  band  higher.  When  the 
sun  is  most  quiet,  move  one  band  lower  in 
frequency  (from  40  to  80,  etc.)  While  this 
isn*t  precisely  the  most  accurate  way  to  do 
it,  the  limitations  of  amateur  band  assign- 
ments prevent   any  more   accuracy  anway: 

The  sunspot  cycle  isn't  the  only  thing  which 
changes.  As  our  planet  moves  from  ivinter 
to  summer,  the  angle  at  which  the  sun's 
energy  hits  the  ionisphere  above  us  also 
changes— and  this,  too*  changes  the  energy 
reaching  the  layers.  The  MUF  moves  up 
in  the  summertime,  and  down  in  the  v^dnter, 
to  almost  as  great  a  degree  as  it  does  dur- 
ing the  11-year  sunspot  cycle.  To  sum  up, 
then,  the  ionization  is  most  intense^  the  MUF 
and  critical  frequencies  highest,  and  the  D- 
layer  losses  worst  for  lower  frequencies,  on 
a  hot  summer  day  around  noon  to  early 
afternoon  local  time  during  the  peak  of  the 
sunspot  cycle.  Conversely,  the  ionization  is 
weakest,  the  MUF  and  critical  frequencies 
lowest,  and  the  D-layer  losses  least,  between 
midnight  and  5  a.m.  local  time  on  cold  win- 
ter nights  during  the  minimum  of  the  sun- 
spot  cycle. 


When   ionization   is   highest^   it's   possible 
to     work     someone     halfway     around     the 
world  on  50  Mc  by  double-F-skip  propaga- 
tion   (and   a   few  other   E   skips   as   well)p 
When  ionization  is  lowest,  you  can  get  al- 
most  as   great   distance  on   160   meters.   In 
between,  you  can  pick  your  frequency  and 
power  to  suit  the  distance  and  specific  di- 
rections in  which  you  want  to  work^  accord- 
ing to  the  state  of  the  ionisphere  at  that 
time  (as  determined  by  listening  to  the  var- 
ious   bands   and   finding   out   who's    coming 
in,  from   where,   at  what  frequencies),   and 
take  part  in  one  of  the  most  gigantic  games 
of  chance  ever  started! 

Next  month.  Much  of  the  scope  of  the 
new  examinations  appears  to  cover  single- 
sideband  principles  and  techniques.  In  the 
next  instalment,  we'll  go  into  them  in  the 
same  amount  of  detail  Until  then,  good  DX, 

Next:  Questions  3,  7,  8,  25,  and  44  of  the 
FCC  list,  all  dealing  with  SSB. 


R  5  G  B 

RADIO   DATA  REFERENCE  BOOK 

A  new  edition  of  this  book  has  just  been 
published.  It  was  compiled  by  G6  JP  and 
edited  by  G3TRP.  This  150  page  hard  cover 
book  is  crammed  with  formulas,  charts,  nomo- 
graphs and  reference  material  covering  just 
about  every  aspect  of  amateur  radio.  Where 
would  you  go  to  find  the  impedance  of  a 
dipole  vs  its  diameter?  Or  design  and  gain 
figures  for  Vee  beams,  rhombics,  yagis,  col- 
linears,  broadsides,  spaced  dipoles,  sterbas, 
and  various  stacked  beams?  It  would  take 
pages  to  just  list  the  wealth  of  material  cov- 
ered in  this  great  new  book. 


ONLY  $3.00! 


Order  from; 


73  Hagazfne,  Peterborough,  N.H.  03458 


DIODE  CIRCUITS  HANDBOOK 

An  Invafuable  reference  book. 
Covers  rectifiers,  meter  circuUst 
mixers,  detectars,  moduJators, 
products^  FM  detectors,  nofse 
iimiters.  iquekh,  AGC.  BFOYQ- 
muitiplier,  xstr  protection,  AFC, 
Varkap  tuning,  audio  clippers,  f  M 
modulator,  balanced  mods,  Varac- 
tor  multipliers,  f  t  eld-st  rengf  K 
meters,  wavemeters^  RF  probes, 
dummy  loads,  SWR  bridge,  fach- 
omeier,  nofse  generator,  square- 
wave  gen,  leners,  control  circuits, 
voEtage  control,  etc.  Itl  different 
circuits- 

An  obsolute  steal  at  $1* 
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The  Omega  DA  Keyer 


With  the  advent  of  incentive  licensing,  lots 
of  our  long  time  phone  operators  are  coming 
to  the  realization  that  CW  is  a  necessary 
evil.  It  is  more  than  coincidence  that  the  75 
meter  round  tables  seem  to  drop  in  num- 
bers when  the  WIAM  code  broadcasts  are 
scheduled  to  begin.  For  some,  the  return  to 
CW  is  a  temporary  tiling  and  simply  a 
means  to  the  end  of  achieving  the  higher 
class  license.  For  others,  it  is  a  discovery 
that  CW  can  be  fun  after  all  For  the 
straight  key  man  or  the  "bug''  artist,  the  dis- 
covery of  automatic  keying  can  mean  the 
difference  between  fun  and  a  chore.  Once 
mastered,  the  Omega  DA  keyer  provides 
the  maximum  in  fun» 

The  DA  keyer  is  a  fully  automatic  solid- 
state  device  using  integrated  circuits,  tran- 
sistors, and  diodes  where  each  will  perform 
the  job  best.  It  requires  no  external  con- 
nections except  to  the  transmitter  key  termi- 
nals. It  can  he  operated  from  a  variety  of 
power  sources,  but  the  DA-3  optional  power 
supply  will  provide  the  most  reliable  source 
and  should  be  considered^  especially  by  the 
CW  operator  who  will  be  using  the  keyer 
regularly.  This  option  permits  the  operator 
to  borrow  6.3  volts  from  the  receiver  or  a 


small  filament  transformer.  Internal  batteries 
or  an  external  DC  power  source  can  be 
used  with  good  success. 

The  keying  is  also  versatile.  The  DA  can 
be  used  with  a  sh-aight  key  for  non-auto- 
matic sending,  or  with  any  type  paddle  you 
prefer.  For  perfect  CW  the  use  with  a 
squeeze  type  paddle  is  the  best  method, 
The  instruction  manual  which  accompanies 
the  device  gives  full  instructions  for  learn- 
ing the  squeeze  metliod  of  sending.  This 
requires  a  few  hours  of  practice  but  the 
end  result  is  perfect  code  every  time. 

Squeezing  the  t%vo  paddles  together  pro- 
duces alternate  dashes  and  dots.  To  produce 
the  letter  C,  you  squeeze  the  two  paddles 
with  a  slight  advance  to  the  dash  paddle 
and  the  letter  is  automatically  formed.  In- 
sort  ion  of  either  a  dash  or  dot  is  easily 
accomplished.  To  form  a  letter  F,  merely 
squeeze  the  dot  side  and  insert  the  dash  at 
the  appropriate  time.  This  may  sound  terri- 
bly complicated  on  paper,  but  in  practise 
it  is  a  matter  of  playing  with  the  DA  keyer 
for  a  short  time  imtil  you  have  mastered  the 
technique.  If  you  are  accomplished  with 
either  a  bug  or  another  type  of  keyer,  the 
transition  is  an  easy  one  and  you  can  simply 
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continue  your  present  system  of  motion,  but 
some  characters  are  so  much  easier  to  send 
using  the  squeeze  method  that  the  time  re- 
quired to  learn  the  new  technique  is  well 
worth   the   effort. 

The  DA  has  a  built  in  monitor  which  is 
extremely  pleasant  to  listen  to  as  it  is  not 
a  perfect  sine  wave  output.  This  should  re- 
duce fatigue  for  the  contest  operator  who 
has  to  hsten  to  the  monitor  for  hours  on 
end.  Volume  and  tone  are  completely  ad- 
justable. 

The  DA  keyer  is  adjustable  from  6  to  60 
words  per  minute  and  should  satisfy  all  the 
requirements  of  any  CW  operator.  The  gap 
and  tension  adjustments  are  internal,  but 
are  easily  luade,  and,  once  the  proper  ad* 
justment  is  made,  it  remains  stable. 

I  began  with  a  hand  key,  gradtiated  to  a 
bug,  and  have  used  a  variety  of  automatic 
keyers  from  home  brew  to  the  more  sophis- 
ticated commercial  ones.  The  DA  is  a  dream. 
The  only  problem  is  with  automatic  perfect 
keying,  the  characteristic  ''first"  is  disap- 
pearing from  the  CW  bands.  Time  was  when 
one  could  tune  across  a  CW  band  and  recog- 
nize a  CW  signal  like  one  can  identify  a 
voice.  These  days,  we  all  have  the  same 
voice  on  CW  and  I  have  to  listen  to  the  calls 
to  find  old  friends.  However,  once  I  find 
them,  copy  is  much  easier. 

Specifications: 

Speed  range:  6-iO  Words  per  mrnute. 
Output:    Reed    Relay^    250V,    3A,    50   watt   maximum 
ratings.    Power   Requirements:   Internal   Batteries   (.30 
Watts    or    IO-f4    VDC    @h     100    mA    (Intermittent), 
or   6*3   VAC  @    Y4    A    (requires    DA-3    option), 

$85.00  Wired  and  Tested*  Omega  Electronics  Co. 
10463   Roselle  St.,  San  Diego.  Calif.  92121 


RTTY  PRINTERS 
Special  Sale! 

MODEL  31-A  made  by 
Teletype  Corporation. 
Model  28  type  keyboard. 
Weighs  under  20  pounds. 
Uses  standard  5/32^'  tape. 
Built-in  end  of  line  indi- 
cator for  v^rorking  ^with 
page  printers-  Very  small, 
very  light.  AC-DC  motor. 
See  page  34-35  of  HAM- 
RTTY  for  description  of 
this   rare   model. 

Just  a  few  ovoj70bie.       $74.50  FOB. 

RADIO  BOOKSHOP 

Peterborough,  New  Hampshire  03458 


THE  DURA  TOWER 

Designed  specificaliy 
for  fhe  Radio  Amafeut 

30,  40.  50  Foot  Tilt  Up  Towers. 

60.   70.   80  and   90   Foot  Tilt  Over 
Towers. 

All  Models  Self  Supporting. 

All  Welded  Construction  Using  55.000 
PS  I  Heavy  Wall  Steel  Tubing, 

Will  Support  Any  Quad  Or  Tri  Band 
Beam. 

Connpletely  Interchangeable  Parts — 
Start  with  a  30  Foot  Tower  and  Add 
On  Up  to  90  Feet  Using  All  Parts  Pur- 
chased. 

Buy  direct  and  save 
a  lot  of  money^ 

Write  Dura  Towers  Sales 

Box  322,  Angola,   Indiana  46703 
for  connplete  drawings   and 
literature. 


MORE  GIANT  BREAD  SLICERS 

EFJ  #[52-852.  dual  2i  to  290  pf.  4500  v.  SYi" 
wide,  7'/2"  high,  I M/2"  long,  plus  3/4'"  and  M/3" 
for  dual  [^"  threaded  shaft,  one  has  right  angle 
drfve.   f8  LBS).  NEW  ._. _ .^^^...^ $   8.50 

EFJ  #r52-504,  dual  37  to  305  pf,  7000  v.  S^A" 
wide,  51/2"  high,  16%"  long  plus  34"  &  ir/^-  for 
dual  '74"  shafts,  one  has  right  angle  drive.  (10 
LBS) .     NEW $1 0.00 

CARDWELL,  35  to  1013  pf,  3500  v.  5%*'  wide,  W2" 
high,  W/i"  long,  plus  2"  for  threaded  %"  shaft- 
BRAND    NEW.    (8   LBS).  4  for  $25.00 ..„.:.:,^.^...$  6,50 

Printed  Circuit  Boards,  B%"  x  fi^/j"  double  clad 
copper  [copper  plated  on  both  sides)  on  fiber 
glass,  mafiy  small  holes  drilled,  for  n^ounting 
parts,    {(/2    LBS),    BRAND    NEW.   4/$2,60 69c 

Ail  orders,  tscept  In  emergency,  or  I'm  at  a  liamfest, 
shipped  same  day  received.  For  free  '*OOODlE''  sheet,  send 
lie  If -address  iKi,  stamped  envelope— PLEASE,  PLEASE  include 
sufficient  for  postage,  auif  excess  returned  witli  oTder-  I  carry 
private  (Travelers J  parcel  post  insurance  for  domestic  parcel 
post.  For  items  too  heavy,  or  too  large  for  parcel  post, 
I  sugffest  biLS  parcel  express.  Please  advise  name  of  bus  line, 
and  city,  where  you  can  pick  up  the  shipment. 
Canadian  customers — PLEASE  add  sufficient  for  pastaj^e — 
11.00    first    tvvo    pounds,    30c    additional    uound    or   fraction. 


B  C  Electronics 

Telephone  312  CAIiimet  5-2235 
2333  S.  Michigan  Avenue  Chicago,  Illinois  60616 
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GO  VHP 


Go  VHF  the  etsF  ViiF  Associates  wiy.  Send  tot  descriptlTe 
Technical  Bylletliu  dcM^dbln^  our  complete  line  of  TEAK* 
l^rSTOR  RECKiriNG  COXVERTKHS  and  VABACTOR 
FBEQUEXCY  MULTIPLIEES  for  50,  144,  220.  432  and 
1296   MILE. 

VHP  ASSOCIATES,  INC. 

PpO.    Box    22T35,    DENVER,    COLORADO    80222 


INSTANT  GOURMET  KIT 


ONLY 


INSTANT  GOURMET 

Peterborough,  Mew  Hampshire  03458 


9UESTI0NAIRE 

Please  either  clip  this  out  and  send 
It  in  or  copy  your  answers  on  a  card 
for   us. 

Whof  1968  radio  catalogs  do  you  have? 

L  Allied  Radio, 

2,  LafayeHe  Rddro. 

3,  Heaih, 

4,  What  other  catalogs? 

Approximately  how  much  ($)  have  you 
ordered  during  the  last  year  from  the 
following? 

Si  Allied  Radio« 
6«  Lafayette  Radio. 

7.  Heath  Company* 

8.  Surplus  equipment, 

9i  About    how    much    did    you    spend   on 
ham   radio   last  year  total? 

Do  you  read  the  following  every 
month  ? 

10.  9 ST, 
IL  CQ, 

Please  send  the  above  answers  to  73, 
Peterborough,  N.H.  03458, 
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Foreign 
Subscription  Agents 

Australia 

The  Wireless  Institute  of  Australia 
478  Victoria  Parade 
East  Melbourne 

Brazil 

Livraria  Stark  S/A 
CaTxa  Postal  2786 
Sao  Paul  I,  SP  Brazil 

Denmark 

Eslclf  Persson  SM5CJP 
Sollentunavagen  95D 
Sollentunai  Sweden 

England 

J.  Coote 

56  Dinsdale  Avenue 
King's  Estate.  Wallsend 
Northunnberland,  England 

Finland 

Rautatiekirjakauppa  Oy 
Kampinkatu  2 
Helsinki,  Finland 

Germany 

Richard  Beeck 
Buch  U  Zeitschriften  Import 
3  Hannover,  Germany 
Lister  Platill 

New  Zeoland 

New  Zealand  Association  of  Radio 

Transmitters 
P.  O.  Box  5545 
Auckland,  New  Zealand 

Norway 

Eskil  Persson  SM5CJP 
Sollentunavagen  95D 
Sollentuna.  Sweden 

Republic  of  South  Africa 

South  African  Radio  Relay  League 
P.O.  Box  39 1 1 
Capetown,  South  Africa 

Sweden 

Eskil  Persson  SM5CJP 
Sollentunavagen  95D 
Sollentuna,   Sweden 
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Propagation  Chart 
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A.   Next  higher  frequency  may  be  useful  at  fhts  hour, 

B«   Very  dffficulf  circuit  this  hour. 

Good:  1,  3-7,  14-16.  18-21,  23-24,  26,  27,  30,  31. 

Fair  2,  S-13,  17,  22,  25,  28. 

Poor:   29. 

VHF:   14,   15,   16. 


^  No  Power  Required 
^  Pfugs  Into  Phone  Jack 
^  Low  Insertron  Loss 
it  120  Cycles  Narrow 
^  a  to  4  Ohms  In,  2K  Out 


NOW 

RAZOR  SHARP  CW 
RECEPTION  WITH 

YOUR  TRANSCEIVER! 

WITH  A   3^>ly      7-3 

Between  Your  Headphones 
And  Your  Ri^ 

REQUEST  BROCHURE 


Money  Back 
Guarantee 


Sig.95 


K_SfD  T  R  O  N1 0  S|IINI  C 


Oept.   Q*3 
353  PaHid 

Wkliifa,  Kans.  6721! 
(316)  267-358  T 


ROTRON   100  CFH  FANS 

j^ENTTXAX^4-ll/16  SQ  x  1^1/2D    li5  V  60  cy,    ,._,,7,&5 

^liNTJLVALr— i-ll/lti   SQ   i  1-1/ 3D   220   Y  60   cy 9,S5 

OilLD  SEAL— 4.11/16  sa  i  1-1/2D   115  Y  60  cy.   ......6.95 

4   Pole   Siugic  TJirow   Conuctor    115  V   60  cj. 

15  amp.   Mfg.   AH  &  H,  Bow4n*  etc.    - 9.95 

AM    f^ne   condition,    working,    removacf   from    equipnieiit*    Post- 
paid  Continental    U.S.A. 

LEEDS   RADIO 
57S   Wgrren  St.,    N.Y.C,   N.   Y,   10007 


U.  S.  CRYSTALS 

Surplus  CrystaU  —  Amateur 

FT243,  DC34.  CRT  A/A  R.  FT241. 
HC4/IJ  and  other  misc.  crystali 

Write  f^t  Ftee  Cafaloq 

U.  S.  CRYSTALS 

P.O.    Box  78397 
Los    Angeles,    Calif. 


' 


NEW  DX  HANDBOOK 

This  IS  the  most  complete  DX  Hand- 
book ever  published.  Now  you  can  have 
all  that  valuable  information  right  in  one 
book. 

•  WTW  country  list 

•  DXCC  country  list 

•  Call  prefix  maps  of  the  world 

•  WAZ  Map 

•  ARRL  section  map 

•  and  a  wealth  of  information  on  QSL 
bureaus,  DXpeditions,  reciprocal  licensing, 
80  meter  DXIng.  CW  DXIng,  160  meter 
DXing,  SMT  charts,  distance  charts,  etc. 

ONLY     $3.00 

(world-wide) 


^^m  ^H^ 


detach  here 


Name  _ 
Address 
i   City  — 


Calt 


State 


Zip 


$3    enclosed  for  a   DX   Handbook, 


MARCH   1968 
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!  SALE  ^  SALE  ! 


X'P&rmerj   AH    nW-6aCy   Frimarj— 


25lKlV@lCMa  L  Fil  $23  ...,*.*.  .4/|5 
IIDOVCTO  3l)0Ma,  6v  a^  8A,  5V  @  3A  & 
125V    Bias,    aht    1200   VDC   S4^    ..,S/$I2 

2.5  V    fffi    2A   S I  'S>    4   tor    S2 

e.3V    €-    lA    Sh50# 4   for  $5 

20VAC&TAPS  8,  12,  16.  20Ve  4A  $2® 
32VCT  lA  or  2XieVa^  I A  $3®,  4/$  10 
480  Vet^  40 Ma  ^   6*3@    1. 5 A  CSD   $1.50 

10   Vtt'ffi    5A    &   7*5   Vet   f!^   SA    15 

6.3  Vet  !5,5A  &  6.3  Vet  @>  2A  ..,...S4 
7.5   Vet@    12A   $3@ 2/$5 


366     C.T.   2.5V,  lOA      F  I  LA  ME 
XFMR    (0    Ky    Ifisltd    S2.©. 


ENT        I 


Bandswitch    Ceramic   500W    2P/6Po&-    $2^ 

5Hy-40QMa    Clinke    $4(^     2/$5 

6Hy-500lVfa    $E5€)     2/$6 

250Mfa  raj  450  Wv  Lectlytic  $3€>,  5/SIO 
Cndsr  OH  (OWfd  x  600V DC  45oraJ,  ltl/$3 
Ciidsr  Oil  fiMfd  @  1500V  %Am,  5  f&r  $10 
Line  Filter  200  Amp/ 1 30  VAC  $5.  5/$20 
DC  S'/a"  Metflr^RD/BOOMa  S3(®.  2/$5 
DC  IVz"  Meter/ RDIOO  Ma  $3^3). 
DC  IVt*'  Meter  RD  30V DC  $3'«  .,.2/S5 
DC    4*    Meter    RD    One    Ma/1%    t5fS>.2/S9 

Socket    Ceram'c     1^25    Tube     5  ^$1 

Socket   CeramU   866   Tube    ,5/$i 

SiKket    Cfratnie  4X150  Lektal    4/$l 

XMTTG  Mica  Condor  .006^  2,SKv  2/Si 
Mini  ^Rectifier  25Ma/1  ISVOC/FWe.  10/$  I 
W,E.    Polar    Relay^255A    $4^.     .,.3/fm 

RUSH  YOim   ORDER  TODAY. 
QTYS   UMITED 

Torvlds  ^Mhy  Neur  Pcki  7St^ 4/S2 

200   KC    Freq  Std   Xtais    **,_4/|2 

2  Side  CM  Printed  Ckt  Bd  New  9ii2'  $1 
Klixon   5A    Reset  Ckt   Breaker    ...... 4/Sl 

2K    to   3K    Headsets   Cood    Uied    ..$2 

Finished    Plezo   Xtais    Blanks    50''$r 

Line  Filter  4.5AOIi5VAC 
LIns  Filter  5Afa)l25VAC 
Bwit    Filter  400    Ma^a^BVDC    , 
Boat   Filter   1npat/3A^a30VDC 
Balleiitine    #300   AC/Lab    Mtr.    .. 

Choke    4Hy/0.5A/27Q    $3(«>     

H^sld    Stevens    Precision    Choppers 
HelltJots    Multi   Ten-Turn   $4f^,   4  for   $10 
Hellpet    Dials .,    $3@,    2/$5 


» I.  •  * « . 


6 
3 

8 
6 


for 
for 
for 
for 


$1 

$t 
SI 

$1 


.    135 
.4/$l0 

..    $1 


D.   C.    Power   Supply   il5V/&0  to   300 
Cys.    Output    330:   Tap    165V    up   to 

150    M^.    Cased    ,...^,..,,,,,.,...$4 


^'Bruning"  6"  Parallel  RuletSJ  .,..,... $1 
PL259A  &.  S0239  CO-AX  M&lF  Pair*  3/$2 
Phone  Patch  Xfmrs  Asstd  ._.  4  for  SI 
FT243  Xtal  &  HoEder,  surplus  ,,  5  for  $  I 
iRsltd    Binding    Posts    ^*£BV"    ,,..    25/SI 

Sun-Cells   StTeniutn   Asstd    ., |Q/$I 

TO36/IO0W    Untested   Transistors    .    4/$l 

Tube    Ciamps    Asstd     .,_*,. 20/$! 

.01    Mica   600   Wv    Ikv  test    ........  10/$! 

.001   to  .006   Mica    1200  WV/2,5Kv   ..8/$1 
Sand  Pass   Filters  60,  90*    ISO  eys.   .3/$3 
BendiK   Auto   Syns   **AY*'   Scries    ,,,.2/$i 
2.5MH    Piwound    500MA    Choke    ,.-..3/$! 
MJniran  6  or   12   VAC  $1.50  each    .  .4 '$5 
Beam    Indicator    Selsyns   24VAC    ....2/$5 

Teletype  TLi47  Feeler  Relay  Gage   ..2/$[ 


Fuffl    250MA/3AG 


*....50/$L    300/S2 


DON'T   C— Write   &  Send   Ord^r! 

THERMISTOR. VAAISTOR  -  W.E, 

40A   and/ftr  41 A , , .  |0  for  $1 

D 1 71631    Varlstor   ,.,...10  for  $1 

D97966    Varfstor    2   far   $1 

DI70396    HF    Pwr   Meas. .2  for  $1 

IC    Bulli   Time    Del 4/$r 

38/C/20259  DB/MTR  Bridge  $2  ia..  3/$5 
Oct«l   Sockets   Ceramic   &    Molded    ..25/SI 
Seope    Suekets.    Assorted    ...,,....  ..5/S I 

3WTL  or  829   Johnson   Soeket    ....  2/SI 

WE    BUY!   SWAP   &   SELL 

TRANSISTORS,    DIODES,    ZENERS 


\ 


Send   25c  for    New   Catnlog 


mi 


TAB 


F# 


I  SALE  i^  SALE  I 

SCR -SILICON -CONTROL     RECTIFIERS! 

PRV 

ISA 

25  A 

PRV  1 

I6A 

25A 

50 

.50 

*75 

400 

r,60 

L90 

100 

.95 

1.20 

600 

1.95 

2.75 

200 

1.15 

1.30 

800 

2.85 

3.60 

300 

1.40 

1.65 

1000 

3.70 

4.50 

Untested    *'SCR"    Up    to    25    Amps,    6/$2 

Glasg    Diodes    IN 34,  48,   BO,   64,  30  for  $1 

5U4  Silicon  Tube     ..$1.50(5),    5  for  $5 

5R4   SiHccn    Tube    ..,..$4roD,    3  tor  $9 

8G6A    Silicon    Tube    .410®^    2  for  StS 

"TAB^*    *   SILICON    ONE    AMP    DIODES 
Factory  Testid  &  Gnaranfeed 


Piv/Rms 

50/35 

■05 

400/280 
J4 


iaoo/700 

.50 


Piv/Rms 

100/70 

.07 


GOO/ 4 20 
.21 


Pk/Rms 

200/ 140 

JO 


800/560 
,30 


1100/770 
,70 


1700/1200 
1:20 


Piv/Rms 

300/210 

,12 

900/630 
.40 


2400/163 
2.00 


*AH  Tests  AC  &  DC  &  Fwd  &  Load! 

I70O  Piv/1200  Rms 

2400  Piv   1680   Rms 


#   750  Ma. 

ill  750  Ma. 


JO  for  $10 

6  for  $1 1 


Silicon 

Power    DiodMt    Studs    &. 

P.F.    •• 

D-  C. 

50Pl¥ 

lOOPiv 

200  Piv 

300Plv 

Amps 

35Rms 

70Rms 

l40Rm$ 

2IOBm$ 

12 

.25 

.50 

.75 

.90 

**   IB 

.20 

.30 

,75 

1.00 

45 

.80 

1-20 

1.40 

1.90 

160 

1.05 

2.90 

3.50 

4  60 

240 

3.75 

4,75 

7,75 

10.45 

0.  G. 

400Piv 

eoopiv 

700Piv 

goopfv 

Amps 

280Rms 

420Rms 

490  Rms 

630Rms 

12 

1.20 

1.50 

1.75 

2.50 

•*    13 

L50 

Query 

Query 

Query 

45 

2.25 

2.70 

3.15 

4.00 

160 

5.75 

7.50 

Query 

Query 

240 

14.40 

19.80 

23.40 

Query 

2   RCA  2N408  &  2/1N2326  Ckt  Bds 
IN2326    Can    Unsolder 6   for   $1 


MICA    MTG    KIT  T036.  T03,  TO  10,  4/$! 

ANODIZED   T030   INSULATOR    S/$i 

ZENERS  I  Watt  6  to  2(I0V  .,B05a).  3/S2 
ZENERS  10  Watt  6  to  ISOV  $1®.  6/$5 
STABISTOR    UP    to    Ten    Watt    20  for  $  I 

Wanted  Test  Sen    (TS)    &  Equip. 

*  TRANSISTORS  '   SCR'S  *  ZENERS!^! 

FuH  Leads  Factory  Tested  &.  GTD! 
PNPI50  Watt/15  Amp  HiPwr  T036  Case! 
2N44L  442,   277«  278,    DSSOl    Up  To 

50   VCBO    , *.. .SI®.    7   lor   $5 

2N278,  443.  174.  Up  to  80V  $Z^a,  4  for  $5 
PNPI50  W   2NI9aO*    1970  & 

2N2075,    2079 $2^.    3/$5 

PNP  30  Watt/3A.   2NII5,    (56,  235.  242 
254.   255,   256,   257,   301   40e3    ....3  fori! 

PNP    2N670   300MW    35c®     .5  for  $1 

PNP  2N67t/l  Watt  50e<®  ,,,...4tor$l 
PNP   25W   TO   2N538.   539,   540    ..2far$| 

2Nl03a    S'$L    2N1039    4  for  $1 

PNP/T05  Signal  350MW  25ef®,  5  for  $1 
NPN/TOS  Signal  IF,  RF.  OSC  5  for  $1 
Finned  Heat  Sink  180  SQ".  %i(B,  3/$2 
Finned  Sink  Equiv.  500  SQ*.  S3^,  2/$5 
SILICON  PNP/T05  &  T0I8  PCKG 
2N327A,  332  to  8,  474  to  9.  541  to  3. 
935   to   7   ^    I27G   to   9.    35crS)    .4/$l 


TO3/60  to  90  Watt  3  to  6A,  up 
to  aoV,  up  to  lOOhfe.  2N2l3e, 
39,  40  &  2NI529,  30,  31,  2N2526. 
90c^    ....,,.,,.,..,,,.  6  for 


$5 


We  Buy,  Sell  &  Trade  As  Well! 


"TAB" 


TERMS:  Money  Back 
Cuarantee!  Our  24th 
Year*  $5  Mrn.  Order 
F.D.B,  N.  Y.  C.  Add 
Shipping   Charges. 

Ill  DX  LIBERTY  ST.,  N.Y.C  10006  N-Y, 

PHONE   732-6245 

Send  2$c  For  Catalog 


!  SALE  ic  SALE  ! 


1-177    Hickoek    Type   Tube   Checker    . 
GE    YYZ-I    Decade  Sealing   Counter    . 

Pfraiil    Vacuum    Gages _ 

'ESC"    Var.    Pulse  Ten   Step   Delay 
wmk   TO.    SuSEC   ZIOO   Sl    .05   to   .5 
AM -TIME   PROD  500€y  Fork  II  Amp, 
"VFC"    Vibrator    Feeder    Controlled 

Type    5— {Shake    Table) ,,,. 

Blaek    Liqht    Lamps    &    UV    Sylvanla 

GE     l90T3'CL-GOV/Q-lnfraR     Lamp     ,.$S 

BC746   Bantam    I   watt  less  Coils    3/$l 


.$35 
$25 
$27 

Net. 

$20 

.$50 
$2 


ANY  REASONABLE  OFFER 
ACCEPTED  VACUUM  EQUIP. 
Welclr  DUD-Seal  14028  L§  Cap  Hi 
V.tcijum  140  Ltrs/M  Si  Mtro  Mtnt  & 
LN  Gunsoli dated  Vac.  Corp  F MCI  ISA 
Oiffsion  '*I0N"  Pump,  &  Like  New 
HiVae  Valve  CVC#VCS2I,  Like  New 
Temescal    VAC   Value,    New. 


W.E.    Jt2&3    Spring    Relay   Tool     ....2/$| 
CD307A/6   ft    Cord    PL55    &    JK2G    ,,2/SI 

Cisrliorundum    Fine   6''   Stone    2/$ I 

5-way    Red    &    BEack    Binding    Posts,    3/$1 

We  Buy,  Sell  &  Trade  As  Weii 

Lint    Filt^    200A/230VAC,    15 @,    5/$20 
Weiton  0-I3OVAC   3*^   Rd ..$4 


Elapsed    Time    Meters    H5VAC   3' 


$6 


Variacs   0-iZOVAC'IOA   &    K&D,    LN  StB 
Variaes   0-I35VAC   7.5A    &    K4.D.    LN   $15 
Mini  Fart  6/12   VAC  BOcy  &    Blade   ..3/15 
Untested     SCR    25AMP  .     6/$2 

Untested   35AMP   Silicon    Pwr  Studs   4   $1 
Untested    J2AMP   SHictin    Pow    Studs   8  $1 
Leece-Nev    lOOA    l2VaPH    Stl    Reel    ..$16 
2jOMFO  i£45aWVDG    Leetlytie  $3  a>.  5/110 
500M  FD  S200M  VDC      .......  .$1  'a^.     7/t5 

.OI2ti25KV    -CD"     Hy/ 

Capacitor *.. $3®.    4/$fO 

Vaccum,  RF/50MMF  20KV,  $4  ca.  3/$IO 
Mica    .OIMFD   8KV    RF    XMTG. 

$2<i) .6/SlO 

Wejftort  ^45^0.5%/t50VDC  Lab  Meter  $27 
WE  -ISO  Low  Freq  Carrier  Coilt^  5/$ I 
WSTGKS    HiVolts    lOKV    Seope   .«*,.. $35 

SPERRY    RF    Lab    Scope .....$35 

*AB*  /POTS    ASSTD     .... ...S/Sl 

Delay    Lines    ASSTO 'ESC/.4     ...... 3/S I 

Insulation  Test/0- lEOOV DC  nonOES  ^0 
Relay    INTRLOK/Pulse/1  ISVDC 

DPDT 43(S).    3    for    $5 

Resiitor    Bleeder    5OK/I0OW    ;.,,3   for  |l 

Amrimlrs    30/60/I20/240/480A 

AN    Type   Temp    Comp.    ..$3®,    2/$5 

Send  2V  jor   Catalog 

Discaps  .001  roJ  1000 WVOC  lOcS  ..20/SI 
Dicaps.  2x  .004^a>IOOOWVDC  15c®,  |0/$l 
Discaps  .03aiOOOWVDC  l5cC<i)  ,,,.I0/$1 
Oiscaps  .01  (^2000WVDC  I8c4^  ..0/$l 
Oiseaps  .001  «5KVWDC  2^^  ,.,.6'$l 
Diseaps    .O05(a»5KVWVOC    25e®    .*.S/$J 

Diseaps    130mmG   6KV    20e     ., 6/|| 

.OZf&SOWVOC    .......  25    for    SI 

fi   or    I2VAC   Minlfan   &    Blade $1 

T03   PIN    LUGS  for   B   &    E  ...IS/$I 

TOP  HI   PAID   FOR  304TL  TUBEB 

J8  Pr^ssfll  Diodes  to  100  Piv  .....5/$l 
MICROHM  NSW  ITCH  35A  AC/DC.  lO/$f 
2N40S     RCA    SHORT     LEADS,    5    for    $1 

Rheostat  &  Knob  100  ohm  50  watt  10  $5 
Instant  Magnetic  Circuit  Breaker.  One 
Amp     Xtra     P.L.     Contacts     Prateet     Rig 

S2'S^ .4/ $5 

Oil  Cndsr  I2MFD/20O0WVOC  $5fa,  3/|lf» 
Oil  Cndsr  Strobe,  Photof^ash  25  MFD 
2000V  G.E./Pyranol,  $7f®  ,....,.  .2/$! 0 
Micro  Switch  Assortment  ....,,...,8/$! 
USN  Snimd  Pwr.  Head^t  &  Mike,  2/$l2 
Bar    Knobs    12/$!;    RD    Knobs    i/2''..l5/$l 

Neons   lA    Watt 5/Sl 

Neon    NE5I     Type .  .JO/$f 

VAR  I  AC /GR  750  watt/!  I5V(£)400  cys 
useable    up    te    300    watt/fiO    cys    or    lower 

Vnl.F       ....j...j|.....,.i,r,i«ia'.^a  ^w  p       £  /  1^  a 

,0025    M1CA/CM30/500WV    ..25/$! 

Davon   H/Pad  eOO/600  ohm   1^950   ..IO/$5 

Ceramfcon   30MMF/NOS0 25/$l 

Mica   ,033/600WV/    I KV   Test    6/Si 

Mica    ,0035/5 KV/2.5KV    wkg     4/$ I 

MJca    .0i/5fl0V    Postaago    Stamp    ..25/$l 
Mica    .Or/5KV    wkq    I'^A'JMC    ...... 5/SS 

AInieo    Magnet    1500    Gauss '25    lb.    .  .2/S2 
Oil    Cndsr    IMFD/6KV     .......,.,  .3 /$I0 

Choke      l50MA/iOHy     .............  .2/$! 

Oil    Cndsr   2   x    .72MKD   BOOVAC      .  IO/$l 

Relay    IISVAC    RBM    3A    NO     2/S2 

Intcfloek  SO  t2VDC  I.24A  L  II5VAC  $1 
Galvenrmtr   250-0-2*^0    micro/' A 


Fast  Char  100 A   6  & 
Batty  Chgr  6  &  12V 


12  V   Rectifier   

up  to  6   Amp 


VAC  |J 

*  ■ "  "S 
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73  MAGAZINE 


^  Price — $2  per  25  words  for  non-commtrcial  ads;  SIO 
per  25  words  for  business  ventures.  No  display  adi 
or  agency  discount.  Include  your  check  with  order* 

^  Type  copy^  Phrase  and  punctuate  e)cactly  as  you  wish 
it  to  appear.  Ho  all*copltal  ads. 

it  We  will  be  file  [udge  of  suTf ability  of  ods^  Our  re- 
sponsibility for  errors  extends  only  to  printing  a  cor- 
rect dd   in  a   later  issue. 

it  For  $T    extra  we  can  mamtdin  a  r^pfy  box  for  you. 

it  We  cannot  check  into  each  advertiser,  so  Caveat 
Emptor    .    .    » 


GOING  SSB— DX&Op  matching  HQ-10  VFO,  S-llg 
rcvr,  enclosed  speaker,  antenna  relay,  all  cables, 
crystaL  LOT  S150.  WA9SXE,  20S  a  8th  St.,  Gos- 
hen. Ind,  46526, 


32 V2  S80.  Super  Pro  $70.  Both  in  fair  condition. 
John  Komp,  90-07  Merrick  Blvd.,  Jamaica,  New 
York  11432.  SU7-1000  Ext,  701. 

CARDWELL    PL'*80U    VARIABLE    CAPACITORS, 

50  to  150QPF.  0,030"  spacing.  Ideal  for  that  linear. 
Brand  new.  $27.50  postpaid.  Supply  limited.  Slep 
Electronics  Company,  Drawer  178P,  Ellenton, 
Florida  33532. 

HAM  TV,  Dage  CCTV  Camera  $125,00,  Shibada 
Tranj^istor  CCTV  Camera  S145.00.  Hitachi  7735 A — 
$15  00.  Toshiba  7038— §3.00.  WB2GKF,  Stan  Nazi- 
mek,  506  Mt,  Prospect  Ave.,  Clifton,  New  Jersey 
07012, 

WPIL's  used  gear  has  trial-gtiarantee-terms.  Thor 
6-acpE— $169.95;  G76— $99.35;  HW12— S94.95;  650 A— 
vfo— $9995;  Apache — $11995;  Ranger  II— SI  69  95; 
HX20— S149.95;  HAIO— §189.95;  SX99— $89,95;  SX122 
-$199.95;  75S1— $299.96;  HQl  70  AC— $239,95;  2B— 
$179.95;  NC270— $139.95:  Hundreds  more.  Free 
'blue  book"  list.  WRL,  Box  919,  Council  Bluffs. 
Iowa  51501. 


FOR  SALE.  Tektronix  180S-1  time  mark  genera- 
tors. 105  square  wave  generators,  514AD  oscillo- 
scope, H-P  524B  counters  and  other  equipment. 
Wanted:  Collins  30S1,  Write  Box  381,  73  Magazine. 
Peterborough,  N.H.  03458. 


NCX-3  TRANSCEIVER  with  xcil-27  calibrator 
and  NCX-A  power  supply,  all  in  good  condition. 
S290.  Philip  Hunrath,  47  Parker  PI..  Shrewsbury, 
N.J.  07701. 


FOR  SALE  low^  band  police  transmitters  cheap 
that  can  be  converted  to  ham  bands  write  P.  Cra- 
ven, 1409  King  Street.  Beaufort,  South  Carolina 
29901. 


GALVANOMETERS/METER  RELAYS,  New  Wes- 
ton #705.  0-10  microamps  full  scale  or  5-0-5  micro- 
amps  by  shifting  zero  adustment.  $5.50  ea.  Post- 
paid. Glen  Richie,  Box  26,   Salem,   Virginia  24153. 


WANTED 

MILITARY  SURPLUS  AS  TRADE-IN'S 

WE  OFFER  new  boxed  Ameco,  Drake, 
Eimac,  E-Z  Way  Towers,  Gonset,  Ham- 
marlund,  Hy-Gain  antennas,  Ham-M 
Rotors,  National,  SBE,  Sonar,  Swan, 
Also  reconditioned  ham  equipment 
taken  in  as  trade. 

WE  NEED  unmodified  surplus  equip- 
ment with  prefix  AEC,  ARN,  ARM, 
APN,  APX,  APS,  APR,  BC,  FRC,  GRC, 
UPX,  GPM,  GRM,  PRC,  MD,  URM, 
UPA,  UPM,  URC,  USM,  URR,  VRC, 
TED,  TRC,  TS,  also  Bendix,  Collins, 
Boon  ton,  Bird,  Measurements,  ARC, 
GR,  Tektronix,  Commercial  Equipment, 
Collins  18S-4,  17L,  51V,  51Y,  618S, 
618T,  51X,  51R,  51  J,  and  R-278/GR  Re- 
ceivers, T-217/GR  Transmittters,  MD- 
129/GR  Modulators,  MT-686/GR  Racks, 
AT-197/GR    Antennas,    Tech    Manuals 

s.nH  Tuhes 

CLEAN  OUT  YOUR  SHACK  by  send- 
ing us  your  list  of  surplus  for  trading:. 
It  might  be  worth  more  than  you  think. 
List  what  you  have  and  what  you 
want. 

Write,  Wire.  Phone   Bill   Slep,  W4FHY 

SLEP  ELiCTRONICS  COMPANY 

Drawer  T78P.   Highway  301 

ELLENTON,   FLORIDA  33532 

Phoiie   (813)    722-1843 


Ph. 


TRY  US  FOR  HIGHEST  TRADE-INS 

Swan    2  4th  $  I  Sn.  00— Swan    1M-$HJ).00 
6N2-Ltli,    2Um   PEP'F/C   :M9,00-T-Bolt 
Thimderbqlt   Lin,    Amp.    325.0n-rc'*rvilivr 
RB300-2411.00— SH400-2&5.00 
nX-5O-lGn,O0— IlQl  SO -249.00— licit  70AC -28^.00 

Largest  ttock  af   used   ei|ui[»ment   on    hand 

FRECK    RAOIO    &    SUPPLY    CO.,    INC. 
38    BHtmore    Ave.,    A&tieville,    N.    C.    28^1 

704'254.!J55l  CLOSED    SATURDAYS 

T.    Frcck   W4WL  Doug   Jones   WB41H0 


VHF-UHF 


Cotiverters  and  Preamps  for  50  thru  432  Mc. 

Wrife  for  ffferofure. 

PARKS  ELECTRONICS 

419    S.W.    First    Beavcrfon.    OR.    97005 


Exceptional  Buy! 

1200V.  P.I.V.  Silicon  6  Ampere  Stud  Rectifiers— 
74«  Each,  15  for  $10.00.  We  Pay  Postage  on  $10 
or  Over  Orders. 

LINCOLN   RECORDS,   INC. 

134*5   Wheatley   Road 
Glen   Head,    N.   Y.   11545 


ETCHED  CIRCUIT  BOARDS 

PCovico   Trans,    .*,,*,.,  2.75 
RTTT   Enwcter    •  * 2,5G 

UHF   Di[ipera    * .  2.25 

Lab   Supply    *».**.**,. 3, SO 

Send   crdcr   ar   Catalog    request  to   .   ,   , 

HARRIS  CO. 
BOX  $85.    TORRINGTON.    CONN.   0G790. 
Conn,  Res,   add   saJi^n   lax. 


Not^ice  rec.  .  * . 
BTTY  Decotipf 
SWR  Bridge  , 
144  Converter  . , 
CP   OiC*    Mon. 


.2*75 
.4,00 
.  1 .25 
,5.75 
.1.25 
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U6HTS!      AGim. 


CAMEJMi 


SMILE 


.  You're  on  TV 


Jast  thinki  Televismg  yotir  family  and  relatives  on 
fht  living  room  TV  set  with  YOUR  OWN  TV  CAMERA. 
Interested??  No  mqtter  whether  you're  considering  a 
camera  built  primarily  from  JurrkDOX  parts  or  from  d 
complete  kit,  ATV  RESEARCH  has  [ust  who!  you  need, 
Over  0  different  tube  and  transistor  models  to  select 
from,  STARTER  KiTS  $l&.95  up  *  ,  .  MAJOR  COM- 
FONENTS  KITS  $53.25  up  ,  .  >  COMPLETE  KITS 
(transistorized   &  printed  circuit)   $149,50  up. 

Get  started  in  this  FASCtNATlNG  HOBBY  today  by 
writing  for  a  copy  of  our  NEW  196&  catalog.  It  con- 
tains m  comprehensive  listing  of  kits,  lenses,  vidicon 
tiibeSf  tripods,  focus/deflecfion  colls  (both  regular  and 
slow  scan);  plus  plans,  automoflc  light  kits,  charts^ 
etc«  Please  include  10^  to  cover  cost  of  moiling, 

SsfabfUhed  deoler  litqulres  fiivltod* 


P.O.  BOX 

453 -S 


ms  s 


Dakota  City, 
Nebr.  €8731 


DONT   BUY  TUBES 

UNTIL  YOU  GET  OUR  LOWEST  PRICES  IN  THE 
WORLD  ON  BRAND  NEW  SPECIAL  PURPOSE.  BROAD- 
CASTING, RECEIVING  TYPES.  ESTABLISHED  1920. 
SEND    FOR   OUR   CATALOG. 

UNITED   RADIO  CO. 

56-B   FERRY  ST.,   NEWARK.   N.J.   07105 


EQUIPMENT  BOUGHT 

ILITARY 


ANY 


EQUIPMENT 


Guaranteed  highest  prices. Payment  in  24  hrs.We  II  trade  o 
give  you  new  ham  equipment  also.  Write  or 
Telephone  collect.  1212^  CT  9  0300 

nAILITARY     ELECTRONICS     CORP 

4178  PARK  AVE.  •  BRONX  •  NEW  YORK  •- 10457, 


WE  PAY  CASH 
FOR  TUBES 

Lewispaul  Electronics,  Inc. 

303  West  Crescent  Avenue 

AllandalCp  New  Jersey  07401 


GO  SSB;  HT-32,  S230;  late  HQ-170c,  $175;  Zeus, 
S320;  all  excellent  condition;  I  want  either  SB- 
101  or  TR-(3  or  4)  or  ?;  WA9PUR,  Route  2  Box 
141.   Cedarburg,  Wise. 


TEENAGERS!  If  you  are  a  teenager,  we  want 
you  for  15M  SSB  traffic  and  rag  chew  net  now 
being  organized.  Write  WA5PIE,  Rick  Rumbaugh, 
124  Washington,    Tucumcari,    New   Mex.   88401. 

DRAKE  2B,  2BQ,  2AC,  $195.  Heath  HW30  $35. 
Globe  HG-303  transmitter  $25.  All  excellent 
condx.  Harvey  Arnold,  67-42  224  St.,  Bayside, 
L.L,  N,Y,  11364. 

ATTENTION  HOMEBREWEItS:  V,H.F.  toroid 
cores,  very  high  "Q"  on  6  and  2  meters.  Write 
FREE  technical  information,  prices,  schematics. 
HALCO,  Box  283.  Saxonville,  Massachusetts  01706. 


-111.  $125.  SX-140,  §50.  Globe  Scout  680- A,  $35. 
College  is  coming.  Willing  to  haggle  prices. 
WA0RAO,  Mark  Lund,  RFD  1,  Jewell,  Iowa 
50130. 

HP-VHF-UHF  Communication  and  instrumenta- 
tion products  for  amateurs.  Catalog  25('  refund- 
able with  first  order,  Mailing  list.  Radiation 
Devices  Company,  Box  8450,  Baltimore,  Md.  21234. 

RTTY  GEAR  FOR  SALE.  List  issued  monthly,  88 
or  44  MHy  torroids  5  for  SI .50  postpaid.  Elliott 
Buchanan  &  Associates,  Inc.,  1067  Mandana  Blvd., 
Oakland,  California  94610. 

MOTOROLA  new  miniature  seven  tube  455  kc  if 
amplified  discriminator  with  circuit  diagram. 
Complete  at  $2.50  each  plus  postage  50f/  each 
unit.  R  and  R  Electronics,  1953  South  Yellow- 
springs.    Springfield.    Ohio. 

TOROID5  — DIODES  — COAX  — CONNECTORS.    88 

mH  toroids-T-45e  each.  5/$2.00.  1000  PIV  1  Amp 
Top-Hat  Diode£^55c  ea.  2/Sl.OO.  Connectors, 
PL259,  SO-239.  M359— 45('  ea.  10/$4.00,  Button  feed- 
throughs  (while  they  last)  500  pF  &  500  V. 
20/$1.00,  Add  sufficient  postage.  H  and  R  ELEC- 
TRONICS, 1953  S.  Yellowstone  St.,  Springfield, 
Ohio, 

VARIACS — General  Radio  and  Ohmite.  60  cycles 
Input  120V™output  0-280  V.  1  amp  or  input  240  V 
—output  0-280  V.  2  amp.  PULLOUTS  IN  GUAR- 
ANTEED EXCELLENT  CONDITION  S6.95  plus 
postage.  Shipping  weight  10  lb.  R  &  R  ELEC- 
TRONICS, 1953  S.  Yeliowspring  St.,  Springfield, 
Ohio. 

WANTED::  Military,  commercial,  surplus,  Air- 
borne, ground,  transmitters,  receivers,  testsets, 
accessories.  Especially  Collins.  We  pay  freight 
and  cash.  Ritco  Electronics,  Box  156,  Annandale, 
Va.   Phone   703-560-54S0    collect. 

TELETYPE  TEST  SET  l-i93C.  Brand  new  surplus. 
Tests  RTTY  transmitters,  converters,  relays. 
$24.95,  F,0,B.  Harrisburg,  Pa.  Telemethods  Inter- 
national,   P.O.    Box    18161»    Cleveland.    Ohio    44118. 


IDEAL  COMPANION  FOR  HT-44  Hallicrafters 
SX117,  receiver.  Needs  slight  repair.  $225  or  best 
offer.  Bob  Martin  WB2WBA,  Box  36,  Katonah, 
New  York  10536. 


ROCHESTER^  N.Y,  headquarters  again  far  the  big 
Western  New  York  Hamfest  and  VHP  Conference 
Saturday,  May  IL 


DUMMY  LOAD  50  ohms,  flat  80  through  2  meters, 
coax  connector,  power  to  1  kw.  Kit,  $7.95,  wired 
§11.95,  pp  Ham  KITS,  Box  175,  Cranford,  N.J. 


no 
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BECKMAH  COUNTERS.  Transistor  6147  5Qmc 
(will  cover  6  M)  $1000.  #7370  tube  10.5  mc  $600, 
No  shipping.  Swap  for  Swan  500,  Galaxy  V^ 
linear,  WASTFP. 

HEATH  HR-ia  rcvr  ?50,  HO-13  ham  scan  $45, 
Ameco  TX-62  with  relay  §100,  National  6iSc2  vfo 
$30.  Wayne  Schenk,  3385  Handolph  Place,  Hobart, 
Indiana  46342, 

FOR  SALE:  HT-40  and  S-108  with  Heath  GD-125 
Q-Multiplier,  Johnson  114-100-3  keyp  low- pass 
filter  and  ant  relay  |180,  WA2ADU,  130  Helen  St., 
Binghamton,  N-Y, 


ECHANICAL  ELECTRONIC  DEVICES  CATA- 
LOG 10<^  p . .  Teletype  Model  14  reperforator  with 
automatic  tape  take  up  rewinder  115VAC60cy. 
Both  units  new,  unused  $69,95  .  .  ,  ARR27  Re- 
ceiver 29  tubes  465-510  MHz  w/60  MHz  if  new, 
unused  $35  .  *  .  1/16  laminated  copper  clad  2  oz. 
2  sides,  for  printed  circuits  Bl-^^Ahz  $1  .  .  .  3/$2. 
Transistor  boards  bonzana  $S.95  -  .  .  Wide  band 
balanced  modulator  54.95  ,  .  ,  30  MHz  IF  Assem- 
bly $5.95  .  .  .  Transmitter  TDG  w/Modulator 
easily  converted  to  2  meters  $49.05  .  .  .  Low  pass 
fUter  0-32  MHz  52  ohm  S9.95  .  ,  .  5KV/2KV/1KV 
at  750  ma/200ma/250ma  Power  supply  write  for 
details.   Fertiks,  5249   '*D",   PhUa..   Pa.    19120. 


THE     NORTH     JERSEY     DX     ASSOCIATION      is 

sponsoring  its  annual  DX  Round -Up  on  Saturday, 
March  23.  1068.  This  is  the  Saturday  following  the 
IEEE  Convention  in  New^  York  and  it  is  expected 
that  many  out-of-towners  will  find  it  convenient 
to  attend.  Site  of  the  Round-Up  is  the  Holiday 
Inn,  Wayne,  N.J.  at  the  intersection  of  Route  46 
and  Route  23.  just  30  minutes  west  of  the  George 
Washington  Bridge.  The  afternoon  program  starts 
at  2  P.M.  and  banquet  at  7  P.M.  Further  details 
available  from  W2PXR. 


3000  V  @  3^F  brand  new  GE  Pyronal  oil  capaci- 
tors $3  each.  Can  mail.  3-lbs  each  shipping  wt., 
FOB  P:  Wandelt,  RD  #  1.  Unadilla.  New  York 
13849, 


NATIONAL  NC3a3,  6  meter  converter,  XCnGr-27 
calibrator,  mint  condition,  $275.  Utlca  650  Six 
meter  transceiver.  VFO.  mike,  S130.  Richard 
Ravich,  10  Coolidge  Road,  Marblehead,  Mass. 
01945. 


DAYTON  MAMVENTION  April  27,  1968— Wampler 
Arena  Center,  Dayton,  Ohio,  sponsored  by  Day- 
ton Amateur  Radio  Association.  QSO  in  person 
at  the  nations  foremost  radio  event  of  the  year. 
Technical  sessions,  exhibits,  hidden  transmitter 
hunt.  Bring  the  XYL  for  an  outstanding  L.adies 
program.  Join  the  satisfied  participants  ivho  re- 
turn year  after  year.  Watch  the  Ham  ads  for  in- 
formation or  ivrite  Dayton  Hamvention,  Box  44, 
Dayton,  Ohio  45401. 


COMPLETE  6  &  2  Meters  featuring  Heath  Seneca 
transmitter  &  National  NC-140  receiver,  Ameco 
converter  &  pre-amp.  $300.  KSYVG.  6140  Niles, 
Troy,  Mich.   48084. 


500  WATTS  AM  &  CW.  Johnson  Hanger  $125, 
Courrier  amplifier  $150.  Package  deal  S250  or 
your  best  offer.  Charles  Trautmann*  Deerfield 
Academy,  Deerfield,  Mass.  01342, 


ESTES  ENGINEERING  CO. 

S43  W.  184111  St.,  Qardni,  Calll.  90247 


WE  PAY  HIGHEST 

PRICES  FOR  ELECTRON 

TUBES  AND  SEMICONDUCTORS 

H  &  L  ASSOCIATES 

ELIZABETH   INDI/STItrAL  FARK 

ELIZABETH,   NEW  JERSEY  07206 

(201)    351-4200 


\Vc    htve    a    cure 

hlh'S   and    suctt 
used   or 


JUNK  BOX  ANEMIC? 

-c-iecLroiiic  paris^  hartiware,  tubes,  assem- 
for  sale  by  iho  pound.  Tbe  pa^ris  are  ud- 
rcmoFad  from  new  equipment,  Itimited  supply: 
17  iiotrnd^  $  3,00  Plus  posia^e  for  21  pounds 
1f>n  pounds  il4.95  F.O.B.  Blurfton,  Ohio  (truck  ibipment) 
We  also  have  a.  number  of  tiart  sisortments  listed  In  our 
"Free"  catalog  alonu  with  regular  elecLronie  parts  and 
icols>.    Jusi    a    post    t^a^d    will    do,    t>ut    list    your    zip    code. 

BIOELOW   ELECTRONICS 
P.O.    Box    7U    Oept.    73B,    Blufftort,    Ohio    4^317 


SURPLUS  ELECTRONICS 

Pdffs  &  Equipment — New  &  Used  Horn  Gear* 
Send  10c  for  oitr  lafesf  flyer,  and  we'll  put 
you  Oil  our  moiling  list. 

JEFF-TRONICS 

4252  Pearl  Rd.  Cleveland,  Ohio  44109 


NOVICE  CRYSTALS 

Type  FT-243  h&lifers, 

80    meters    3705-37^5    kHz 

10    meters    7155-71*)rj    kHz. 

15    meters    703l-70fl2    kllK 
t    meters    S056-Slfifi    klla 
Add   for  posLage  and  Imndlinj;  per 
airmail.    Speeify  frequencF   desired 
be   sent.    Other   frequencies    in    s(ork^  Free 
jsuarjinieed.  NAT   STINNETTE 

P.O.  Drawer  9-2  UmatiEla.   FEa.  32784 


.03%  talerantft, 
$1,75    ea. 
1.25    ea. 
1.25    ea, 
1.25    et. 
crysul:  8c  first  class:   12c 
and  nearest  available  will 
list.    Satisfaction 
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From  the  birthplace  of  the  greatest  inventor  of  all  ages,  Leonardo  Da  Vinci,  comes 
this  made-in- Italy — world's  most  practical  for  the  price, 


PRESTEL  FIELD  STRENGTH  METER 

Calibratecf  from  40  to  860  Megaherh,  from  10  fo 
50,000  Mrcro volts.  Nothing  makes  it  easier  to 
properly  and  speedily  find  the  correct  place  to 
Install  TV,  FM  and  Communication  Antennas.  You 
can  measure  and  hear  the  signals  with  this  4^/2 
volt  battery  economically  powered  unit.  There  Is 
nothing    else    like    Itl 

Only  $120.00 


(Model  6T4G] 


i  We  confinue   to   purchase   FOR   PROMPT  CASH 

small  and  large  Inventories  of  electronic  equipment,    j 

I 
I 


I 

I    tubes,  semiconductors,  etc. 

Wfre,  wrjfe«  phone  collecfl 


I  We  pay  freighf  on  all  purchases! 


Liberty  Electronics,  Inc. 

548  Broadway,  New  York,  New  York  10012,  Phone  212-925-6000 


1 


COMMUNICATION   RECEIVER 

RCAF  GR-IO  COMMUNICA- 
TION RECEIVER— lis  Volt  2S^ 
60  eye.  h  Bands;  |?5  to  410  KC 
&  14(30  to  3 1 000  KC,  electric 
band  spread^  var,  selectivity, 
ad(.  crystal  fdters,  nofse  limit' 
er,  AVC,  carrier  strength  me- 
ter, crystal  control  on  any  one 
freq.  to  6.8  MC,  temp.  &  voltage  reg.  of  osciMator, 
sensitivity  better  than  5  Mk.  V.  2:1  sig.  to  noise  ratio. 
Max.  un distorted  output  3  watts,  With  Tubes:  V6SK7, 
1/iKa.  I/6SJ7.  i/6H6.  l/iSQT,  l/§FiG,  I/5Y3S,  &  l/YR- 
105.  Beat  freq,  osc.  controJ  &  prov,  for  speaker  &  head- 
set. Size:  lO'/j  >t  20  t  l\W*;  Wt,:  85  lbs.  (Cabinet  de- 
sign may  vary. J 

Prices:  Used  —  Not    Checked _$89.?5 

Used  —  Checked    „ _. ,$99.95 

TRANSMITTER— RECEIVER  W/5 
CDN  No.  29  "B"  SET 


Approje.  230  to  240  MC,  with 
VOC  Power  Supply  self  contained,  and 
Tubes:  4/6AGS.  2/4AK6.  2/6C4,  &  3/6JA. 
Two  preset  channels  in  the  freq, 
range,  {tdeal  set  for  focal  netting  on 
MA  meters.)  Siie:  AVi  t  t  X  II";  Wt.: 
IS   lbs.   Price:    U^ed   $18.95 


t.^^'^^"^*'''^^   RK*E1\-Kll   A.M-1.5   to    12   MC   In   2  handi 
For  details  s<^e  our  id  In  ihe  January,  "fiS  issue.     Used;     $44.95 

KAVT    TCS    TRAN8\tITTEB    Ail— 1.5    to    12    MC    In    3 
binds.     See    full    dtfcripLion    in    our    Jan,.     '68     Hsue    id 
^  '™      '- •••• --•• *.,,..,. .-,,$34.50 

B(jih  above  Items— Checked  Tor  OperBtioo:  $10.00  edditioDftL 
Prices   FO.B.  Limt,  O,— 25^  Deposit  on  COD't. 

BI&    FREE    CATALOG -Xew     edition     lott     off     the 

press!   Send  for  your  FBEE  copy  t<ida7.  Address  Dept,    73. 

FAIR     RADIO     SALES 

DEPT.   73  —  p,  O.  Box   1105  —  LIMA.   OHIO  45B02 
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WRL  gives  you  a  FREE  2-week  trial 


t 


ON  THE 
Great  NEW 


GALAXY 


MARK  2 


5  BAND  TRANSCEIVER  "o*--  «^"- 


than  Ever! 


6  NEW  Features: 


•  New  400  Watt  Power 

•  New  Precise  Vernier 

Logging  Scale 

•  New  Solid  State  VFO 

•  New  CW  Sidefone  Audio 

•  New  CW  Break-In  Option 

•  New  CW  Filter  Option 

6  WAYS  BEHER  - 


S 


1 


Yet  Sti 

Only 


I'  $42000 


:::^j£a 


Guaranteed!  (Serving  Amateurs  over  31  years!) 


We  have  the  great  new  Galaxy  V 
Mark  2  in  stock,  and  we're  so  confident 
you'll  like  it  that  we're  going  to  make  it 
easy  for  you  to  step  up  to  this  powerful 
80  through  10  meter  transceiver  on  a 
"no  risk**  two-week  FREE  trial!  Just 


mail  the  coupon  in  for  details.  Remem- 
ber, we  give  the  highest  trade-in  on 
your  present  equipment...  offer  an  easy 
monthly  payment  plan  (no  finance 
company  — you  deal  directly  with  us). 
Send  in  the  coupon  today,  just 
check  off  vour  interests  and  mail. 


''The  House  the  HAMS  Built! 
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Leo  L  Meyer  son 

W0GFO 
President 


WORLD  RADIO  LABORATORIES  73.27S 

3415  West  Broadway,  Courtcif  BtufPs,  Iowa    Zip  51501 

Please  send  me  the  fallownig:  (F.O.B,  Council  Bluffs,  Iowa) 

n  InforniatiDTi  on  2- week  trial 

D  Galiixy  V  Mark  2  Br<Rhtrre  D  A.C.  SUPPLY- $79,95 

D  GALAXY  V  Mark  2^$420.tK>  D  Quote  me  a  trade 

D  Fixed  Statinii  Patkage— S597.55 

D  Mobile  Package -S606.50  D  FREE  WRL  1967  Catalog 

D  Enclci*ied  is  my  Money  Order    D  Check     i2  Charge  it 


Name 


Call 


Address 
Citv 


Stale 


Zip 


^WAN  ANP 


THE  SUN 
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4ffl)  MADE  6  METERS 
"BETTER  THAN  EVER! 

WITH  THE  SWAN  250  SSB-CW-AM  TRANSCEIVER 

With  sun  spot  activity  now  on  the  increase,  6  meters  is  rapidly  becoming  one  of  the  most  interesting  bands 
to  operate,  and  the  next  few  years  will  undoubtedly  see  tremendous  activity  on  this  band.  Sporadic  E  open- 
ings are  occurring  several  times  each  week  over  all  parts  of  the  country,  making  excellent  contacts  possible 
from  Coast  to  Coast  and  over  intermediate  paths*  With  long  F2  skip  and  trans-equatorial  propagation  to 
look  forward  to,  plus  the  consistent  ground  wave  and  tropospheric  scatter  contacts  made  possible  with  the 
power  of  the  Swan  250,  there  is  practically  no  limit  to  the  operating  pleasure  you  can  find  in  the  VHF  world 
above  50  mc. 

The  Swan  250  is  at  its  best  in  the  SSS  mode,  for  which  it  was  primarily  designed.  With  240  watts  PEP  input 
and  an  average  beam  antenna,  its  talk  power  does  an  outstanding  job.  To  work  yoor  AM  friends,  you  simply 
insert  carrier  to  75  watts  input  and  they  will  read  you  loud  and  c  ear  AM  reception  is  provided  for  by  the 
receiver  function  switch.  Also,  a  noise  limiting  circuit  is  effective  on  both  AM  and  SSB*  z*'^  CQOR 
If  you  are  seriously  iaterested  in  working  6  meters,  see  the  new  Swan  250  at  your  deafer,  ^a^w 
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MATCHING  AC 

POWER  SUPPLY 

$95 

EXTERNAL  VFO 

$120 

12  VOLT  DC 

POWER  SUPPLY 

$130 

PLUG-IN  VOX  UNIT 

$35 

ELECTRONICS 

Oceanside,  California 


